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Earthquakes  at  Caracceu. — Connectum  of  this 
phenomenon  with  the  volcanic  eruptions  of  the 
tVest  India  islands. 

We  left  Caraccas  on  the  7th  of  February,  in  the 
cool  of  the  evening,  and  began  our  journey  to 
the  Oroonoko.  The  remembrance  of  that  depar- 
ture is  more  painful  to  us  now,  than  it  was  some 
years  ago.  Our  friends  have  perished  in  the 
sanguinary  revolutions,  which  have  successively 
given  liberty  to  those  distant  regions,  and  de- 
prived them  of  it.  The  house  which  we  inha- 
bited is  now  a  heap  of  ruins.  Tremendous 
earthquakes  have  changed  the  surface  of  the 
soil.     The  city,  which  I  have  described,  has  dis- 
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appeared  ;  and  on  the  same  spot,  on  the  ground 
fissured  in  various  directions,  another  city  is 
slowly  rising.  Already  those  heaps  of  ruins,  the 
grave  of  a  numerous  population,  are  become 
anew  the  habitation  of  men. 

In  retracing  changes  of  so  general  an  interest, 
I  shall  be  led  to  notice  events,  that  took  place 
long  after  my  return  to  Europe.  I  shall  pass 
over  in  silence  the  popular  commotions,  and  the 
modifications  which  the  state  of  society  has  un- 
dergone. Modern  nations,  careful  of  their  own 
remembrance,  snatch  from  oblivion  the  history 
of  human  revolutions,  which  is  that  of  ardent 
passions,  and  inveterate  hatred.  It  is  not  the 
same  with  respect  to  the  revolutions  of  tlie  phy- 
sical world.  These  are  described  with  the  least 
accuracy,  when  they  happen  to  coincide  with 
the  period  of  civil  dissentions.  Earthquakes 
and  the  eruptions  of  volcanoes  strike  the  imagi- 
nation by  the  evils,  which  are  their  necessary 
consequence.  Tradition  seizes  in  preferaice 
whatever  is  vague  and  marvellous ;  wd  amid 
great  public  calamities,  as  in  private  misfortunes, 
man  seems  to  shun  that  light,  which  leads  us  to 
discover  the  real  causes  of  events,  and  recognise 
the  cirqamstances  by  which  they  are  attended. 
I  have  thought  proper  to  record  in  this  work  all 
I  have  been  able  to  collect  with  certainty  respect- 
ing the  earthquake  of  the  26th  of  March,  1812, 
which  destroyed  the  town  of  Caraccas ;  and  by 


which  more  than  twenty  thousand  persons  pe- 
rished almost  at  the  same  instant  in  the  province 
of  Venezuela.  The  intercourse  which  I  have 
kept  up  with  persons  of  all  classes  has  enabled 
me^  to  compare  the  description  of  many  eye- 
witnesses^ and  to  interrogate  them  on  objects^ 
that  may  throw  light  on  physical  science  in  ge- 
neral. The  traveller^  being  the  historian  of  na- 
ture^ should  authenticate  the  dates  of  great 
catastrophes^  examine  their  connection  and  mu- 
tual relations^  and  mark  in  the  rapid  course  of 
ages^  in  this  continual  progress  of  successive 
changes,  those  fixed  points,  with  which  other 
catastrophes  may  one  day  be  compared.  All 
epochas  approach  each  other  in  the  immensity 
of  time  comprehended  in  the  history  of  nature. 
Years  passed  away  seem  but  a  few  instants ;  and 
if  the  physical  descriptions  of  a  country  do  not 
excite  a  very  powerful  and  general  interest,  they 
have  at  least  the  advantage  of  never  becoming 
old.  Similar  considerations,  no  doubt,  led  Mr. 
de  la  Condamine  to  describe  in  his  Voyage  ct 
FEquateur,  the  memorable  eruptions*  of  the 
volcano  of  Cotopaxi,  which  took  place  long  after 
his  departure  from  Quito.  Following  the  exam- 
ple of  this  celebrated  traveller,  I  think  I  shall 
the  less  deserve  blame,  as  the  events  which  I  am 

•  Those  of  the  30lh  of  November,  1744,  and  of  llie  3d  of 
Septeinl>er  1760.     {Introd.  Hist.,  p.  156,  and  160.) 
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^oing  to  relate  will  serve  to  elucidate  the  theory 
of  volcanic  reactions,  or  the  influence  of  a  systetn 
of  vokanoes  on  a  vast  space  of ,  circumjacent 
country. 

At  the  time  that  Mr.  BonplandancI  myself  in- 
habited the  provinces  of  New  Andalusia,  Nueva- 
Bftrcelona,  and  Caraccas^  a  general  opinion  pre- 
vailed, that  the  easternmost  pails  of  these  coasts 
were  the  most  exposed  to  the  destructive  effects 
of  earthquakes.    The  inhabitants  of  Cumana 
dreaded  the  valley  of  Caracpas^  on  account  of 
its  damp  and  variable  climate,  and  its  gloomy 
and  foggy  sky  i  while  the  inhabitants  of  that 
temperate  valley  considered  Cumana  as  a  town, 
where  only  a  burning  air  was  breathed,  and 
where  the  soil  is  periodically  agitated  by  violent 
commotions.   Forgetful  of  the  overthrow  of  Rio- 
bamba,  and  other  very  elevated  towns ;  igno- 
rant that  the  peninsula  of  Araya,  composed  of 
mica-slate,  has  partaken  of  the  comniptipns  of 
the  calcareous  coast  of  Cumsma ;  welUinCormed 
persons  thought  they  perceived  motives  of  secu- 
rity in  the  structure  of  the  primitive  rocks  of 
Caraccas.  as  well  as  in  the  elevated  situation  of 
this  valley.     Religious  ceremonies  celebrated  at 
La  Guayra^and  even  in  the  capital,  in  the  middle 
of  the  night*,  recalled  no  doubt  to  their  memory, 

*  For  instaDce,  the  nocturnal  procession  of  llie  2l»t  of 
October,  ioMtitated  m  coniiuemoralioa  of  tbc  great  eartb- 


that  the  province  of  Venezuela  had  been  subject 
at  intervals  to  earthquakes ;  but  dangers  that 
seldom  recur  are  slightly  feared.  Cruel  expe- 
rience destroyed,  in  1811,  the  charm  of  theory, 
and  of  popular  opinions.  Caraccas,  sittiate  in 
the  mountains,  three  degrees  west  of  Cttmana, 
and  five  degrees  west  of  the  volcanoes  of  the 
Caribbee  islands,  has  felt  greater  shocks,  than 
were  ever  experienced  on  the  coast  of  P^a  or 
New  Andalusia. 

At  my  arrival  in  Terra  Firma,  I  was  struck 
with  the  conftection  of  two  physical  events,  the 
destruction  of  Cumana  on  t tie  14th  of  Decem- 
ber, 1797,  and  the  eruption  of  the  volcanoes  in 
the  smaller  West  IndiaaslaAds  *.  This  connec- 
ticm  has  been  again  manifested  in  thedestruction 
of  Caraccas  on  the  26th  of  March,  1812.  The 
volcano  of  Guadaloupe  seemed  to  have  reacted, 
in  1797,  on  the  coasts  of  Cumana.  Fifteen 
years  after,  it  was  a  volcano  situate  nearer  the 
continent,  that  of  St.  Vincent's,  which  appeared 
to  have  extended  it'«  influence  as  far  as  Caraccas 
and  the  banks  of  the  Apure.  It  is  possible,  that 
at  these  two  epochas  the  centre  of  the  explosion 
was  at  an  immense  depth,  equally  distant  from 


quake^  which  took  place  on  that  day  of  the  month,  at  one  in 
the  moniing,  in  1778.  Other  very  violent  shocks  were  thos« 
of  1641,  1703,  and  1802.      . 

•  Secvol.  ii,  p.  231.       .  ' 


tbe  i*^ions  toward  which  the  motion  was  pro- 
pagated at  the  surface  of  the  globe. 

From  the  begimiing  c^  1811  till  1813,  a  vast 
extent  of  the  Earth  *^  limited  by  the  meridian  of 
the  MoKS,  the  valley  pf  the  Ohio^  the  Cordil- 
leras of  New  Grenada,  the  coasts  of  Venesuela, 
and  the  volcanoes  of  the  smaller  West  India 
islands,  has  been  shaken  almost  at  the  same 
time  by  commotions,  which  may  be  attributed  to 
subterraneous  fires.  The  following  series  of 
phenomena  seems  to  indicate  communications  at 
enormous  distances.  On  the  30th  of  January, 
1811^  a  submarine  volcano  appeared  near  the 
island  of  St.  Michael^  one  of  the  Azores.  At  a 
place,  where  the  sea  was  sixty  fathoms  deep,  a 
rock  appeared  above  the  surface  of  the  waters. 
The  heaving  up  of  the  softened  crust  of  the  globe 
appears  to  have  preceded  the  eruption  of  flames 
by  the  crater  ^^  as  had  already  been  observed  at 
the  volcanoes  i>f  JoruUo  in  Mexico,  and  at  the 
appari^tion  of  the  little  island  of  Kameni  near 
Santorimi.  The  new  islet  of  the  Azores  was  at 
first  nothing  more  than  a  shoal;  but  on  the  16th 
of  January  an  eruption,  which  lasted  six  days, 
enlarged  it*s  exX/mi,  and  carried  it  progressively 
to  the  height  of  fifty  toises  above  the  surface  of 


M 


^^^T     •  Between  the  latttades  of  6''  and  36"*  Norths  aud  the 
meridiaDs  of  31*  and  91^  West  Irom  Paris, 
t  See  vol.  i,  p.  240. 


the  sea.  This  new  land^  of  which  captain  'ni- 
lard  hastened  to  take  possession  in  the  name 
of  the  British  government^  calling  k  Sahrina 
island,  was  nine  hundred  toises  in  dianMteF/  It 
has  again^  it  seems,  been  swallolMd  up  by  the 
oc^m.  This  is  the  third  time,  that  submarine 
volcanoes  have  presented  this  extrkordhiary  spec- 
tacle near  the  island  of  St.  Michael ;  and,  as  if 
the  eruptions  of  these  volcanoes  were  subject  to 
a  regular  period,  owing  to  a  certain  accumula- 
tion of  elastic  fluids,  the  island  raised  up  has 
appeared  at  intervals  of  ninety-^me  or  ninety- 
two  years*.  It  is  to  be  regretted,  that,  not- 
withstanding the  proximity  of  ihe  spot,  no  Eu- 
ropean government,  or  learned  society,  has  sent 
natural  philosophers  and  geologic  to  the 
Azores,  to  investigate  a  phenomenon,  which 
would  throw  so  much  light  on  the  history  of 
volcanoes,  and  dn  that  of  the  globe  in  general. 
At  the  time  of  the  appearance  of  the  new 
island  of  Sabrina,  the  smaller  West  India  islands, 
situate  eight  hundred  leagues  to  the!  south-west 
of  the  Azores,  experienced  frequ"*iit  earthquakes. 

♦  Alaife  Brun,  Qeogra.  Unit,  vol.  iti,  p.  177—180.  There 
remaios  however  some  doubt,  respocling  .ihe  emptiop  of 
1028,  which  some  place  in  1638.  The  rising  always  hap- 
pened near  the  island  of  St.  Michael,  though  not  identically 
on  the  same  spot.  It  is  remark aMe,  that  the  small  island  of 
1720  reached  the  same  elevation  as  the  island  of  Sfabrioa  in 
1811.     See  abovoy  vol.  i,  chap,  i,  p.  05. 
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More  than  two  hundred  shocks  were  felt  from 
the  month  of  May  1811,  to  April  1812,  in  the 
island  of  St.  Vincent ;  one  of  the  three  where 
l^iere  are  still  active  volcanoes.  The  commotion 
did  npt  remain  circumscribed  to  that  insular 
portion  of  eastern  America.  From  the  16th  of 
Decembw  1811,  the  earth  was  almost  inces- 
santly agitated  in  the  valleys  of  the  Missisippi, 
the  Arkansas,  and  the  Ohio.  The  oscillations 
were  more  feeble  on  the  east  of  the  Alleghanies, 
than  to  the  west  of  these  mountains,  in  Ten- 
nessee and  Kentucky.  They  were  accompanied 
by  ^  great  subterraneous  noise,  coming  from  the 
south-west.  At  the  spots  between  New  Madrid 
and  Little  Prairie,  as  at  the  Saline,  north  of 
Cincinnati,  in  latitude  37^  45',  the  shocks  were 
felt  every  day,  nay  almost  every  hour,  during 
several  months.  The  whole  of  these  phenomena 
liEusted  from  the  16th  of  December  1811,  till  the 
year  1813.  The  commotion,  confined  at  first  to 
the  south,  in  the  valley  of  thjd  lower  Missisippi, 
appeared  to  advance  slowly  toward  the  north  *• 
At  the  same  period,  when  this  long  series  of 
earthquakes  began  in  the  TransaHeghanian 
States  J  in  the  month  of  December  1811,  the 
town  of  Caraccas  felt  the  first  shock  in  calm 

*  See  the  intereBtiog  description  of  these  earthqnftkes^ 
given  hy  Mr.  Mitchell,  in  the  TreoM.  of  the  Liter,  and  PhU.  Soc. 
of  New  York,  vol.  i,  p.  261--808 ;  and  by  Mr.  Drake,  in 
the  Nat.  and  Stat.  View  of  Cindnnaii,  p.  292^238. 


and  serene  weather.  Tliis  coincidence  of  phe- 
nomena  was  probably  not  accidental;  for  we 
must  not  forget^  that^  notwithstanding  the  dis- 
tance which  separates  these  countries^  the  low 
grouads  of  Louisiana,  and  the  coasts  of  Vene- 
zuela  and  Cumana,  belong  to  the  same  basin, 
that  of  the  Gulf  of  Mexico;  This  Mediterranean 
sea^  with  several  cutlets,  runs  firom  the  south-east 
to  the  north-west ;  and'an  ancient  prolongation 
of  it  seems  to  be  found  in  those  vast  plains, 
rising  gradually  thirty,  fifty,  and  eighty  toises  * 
above  the  level  of  the  ocean,  covered  with  se- 
condary formations,  and  watered  by  the  Ohio, 
the  Missouri,  the  Arkansas,  and  the  Missi- 
sippl.  When  we  consider  geologically  M«  hasin 
of  the  Caribbean  sea^  and  of  the  Crtdf  qf  MexicOy 
we  find  it  bounded  on  the  south  by  the  chain  of 
the  coast  of  Venezuela  and  the  Cordilleras  of 
Merida  and  Pamplona;  on  the  east  by  the  moun- 
tains of  the  West  India  islands,  and  the  Allegha- 
nies ;  on  the  west'by  the  Andes  of  Mexico,  and 
the  Stony  Mountains^;  and  on  the  north  by  the 

*  Cincinnati,  sitaated  on  the  Ohio^  in  latitude  89°  6^  has 
only  eighty-five  toises  absolate  elevation. 

t  It  is  with  regret  I  nse  this  vague  and  improper  denomi- 
nation, which  is  given  to  the  northern  prolongation  of  the 
moontaiDS  of  New  Mexico.  I  should  prefer  the  name  of 
Cfaippewan  Range,  which  Mr.  Drake  (Stat.  View  of  Cin- 
cinnatiy  p.  91)  and  other  geographers  of  the  United  States, 
begin  to  substitute  for  the  received  denomination  of  Stony 
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very  inconsideitible  elevations  which  separate 
the  Canadian  lakes  from  the  rivers  that  flow 
into  the  Missisippi.     More  than  two  thirds  of 

this  basin  are  covered  with  water.     It  is  bor- 

• 

dered  by  two  ranges  of  active  volcanoes ;  to  the 
east,  in  the  Caribbee  islands,  between  the  lati- 
tudes of  13^  and  16^;  and  to  the  west  in  the 
Cordilleras  of  Nicaragua,  Ouatimala,  and  Mexi- 
co, between  W  and  20^.  When  we  neflect,  that 
the  great  earthquake  at  Lisbon,  of  the  1st  of 
November,  1755,  was  felt  almost  at  the  same 
moment  on  the  coasts  of  Sweden,  at  lakeOntario, 
and  at  the  island  of  Martinico,  it  will  not  ap- 
pear too  daring  to  suppose,  that  all  this  basin  of 
the  West  Indies,  from  Cumana  and  Caraccas 
as  far  as  the  plains  of  Louisiania,  may  be  simul- 
taneously ^tated  by  commotions  proceeding 
from  the  same  centre  of  action. 

An  opinion  very  generally  prevails  on  the 
coasts  of  Terra  Firma,  that  earthquakes  become 
more  frequent,  when  electric  eitplosions  have 
been  ^ery  rare  during  seme  years.    It  is  thought 

Mminiaim ;  but  nttioQs  almost  of  tho  same  name,  rery  dis- 
taot  from  each  other,  and  speaking  diflferent  languages,  tbe 
Chtppeways  of  the  sources  of  the  Missisippi,  and  the  Cfae- 
pewyaos  of  the  Slave  Lake,  descrti>ed  bj  Pike  and  Mao* 
kenaie,  maj  occasion  those  moautains  to  the  south  aad  soutii- 
west  of  the  great  Canadian  lakes,  which  lie  east  and  west,  to 
be  confounded  with  the  Stony  Mountains,  which  run  north 
and  south.  ^ 


u 

to  have  been  observed,  at  Cumana  and  Caraccas, 
that  the  rains  were  less  frequently  attended  with 
thunder  from  the  y^ar  1792 ;  and  the  total  de- 
struction of  Cumana  in  1797^  and  the  commo- 
tions felt  *  in  1800,  1801,  and  1802,  at  Mara- 
caibo,  Porto  Cabello,  and  Caraecas,  have  not 
failed  to  be  attributed  to  ^^  an  accumulation  of 
electricity  in  the  interior  of  the  Earth/'  It  would 
be  difficult  for  a  person,  who  has  lived  a  long 
time  in  New  Andalusia,  or  in  the  low  regions  of 
Peru,  to  deny,  that  the  season  the  most  to  be 
dreaded  from  the  frequency  of  earthquakes  is 
that  of  the  beginning  of  the  rains,  which  is 
however  the  time  of  thunder  storms.  The  at- 
mosphere, and  the  state  of  the  surfiEice  of  the 
globe,  seem  to  have  an  influence  unknown  to 
us  on  the  changes  prpduced  at  great  depths; 
and  I  believe,  that  the  connection  which  some 
persons  pretend  to  recognize  between  the  ab- 
sence of  thunder  storms  and  the  frequency  of 
earthquakes,  is  rather  a  physical  hypothesis 
framed  by  the  half-learned  of  the  country,  than 
the  result  of  long  experience.  The  coincidence 
of  certain  phenomena  may  be  favoured  by 
chance.  The  extraordinary  commotions  felt 
almost  continually  during  two  years  on  the  bor- 
ders of  the  Missisippi  and  the  Ohio,  and  which 
coincided  in  1812  with  those  of  the  valley  of  Ca- 

*  De  Pons,  vol,  i,  p.  125. 
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racca^,  were'  preceded  at  Louisiana  by  a  year 
almost  exempt  from  thunder  storms  *.  Every 
mind  was  again  struck  with  this  phenomenon. 
We  cannot  deem  it  strange^  that  in  the  country  of 
Franklin  a  great  predilection  is  retained  for  ex- 
planations founded  on  the  theory  of  electricity.' 
The  shock  felt  at  Caraccas,  in  the  month  of 
December,  1811,  was  the  only  one  that  preceded 
the  horrible  catastrophe  of  the  26th  of  March; 
1812.  The  inhabitants  of  Terra  Firma  were 
ignorant  of  the  agitations  of  the  volcano  in  the 
island  of  St.  Vincent  on  one  side,  and  on  the' 
other,  of  those  that  were  felt  in  the  basin  of  the 
Missisippi,  where,  on  the  7th  and  8th  of  February; 
1812,  the  earth  was  day  and  night  in  perpetual 
oscillation.  A  great  drought  prevsuled  at  this 
period  in  the  province  of  Venezuela.  Not  a  sihglci 
drop  of  rain  had  fallen  at  Caraccas,  or  in  the 
country  ninety  leagues  round,  during  the  five 
months  which  preceded  the  destruction  of  the  ca- 
pital. The  26th  of  March  was  a  remarkably  hot 
day.  The  air  was  calm,  and  the  sky  unclouded: 
It  was  Holy  Thursday,  and  a  great  part  of  the 
population  was  assembled  in  the  churches.  No- 
thing seemed  to  presage  the  cdlamities'  of  the 
day.  At  seven  minutes  after  four  in  the  aftef- 
noon  the  first  shock  was  felt ;  it  was  sufficientlj 
powerful,  to  make  the  bells  of  the  churches  toH ; 

♦  TVaiw.  nflftw  York,  vol.  i,  p.  285;  Drake^  p.  210. 
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it  lasted  five  or  six  seconds,  during  which  time^ 
the  ground  was  in  a,  continual  undulating  move- 
ment, and  seemed,  to  heave  up  like  a  boiling 
liquid.    The  danger  was  thought  to  be  past, 
when  a  treipendous   subterraneous  noise  was 
heard,  resembling  the  roUiag  of  thunder,  but 
louder^  and  of  longer  continuance,  than  that 
heard  within  the  trppics  in  time  of  storms.  This 
noise  preceded  a  perpendicular  motion  of  three 
or  four  seconds, ,  followed   by  an  undulatory 
movement  i^omewhat  longer.   .The  shocks  were 
in  opposite  directions,  from  north  to  south,  and 
from  east  tot  west.    Nothing  could  resist  the 
mQvement  from  beneath  upward,  and  undula^ 
tions  crossing  each  other.  The  town  of  Carsiccas 
was  entirely  overthrown.    Thousands  of  the  in- 
habitants (between  nine,  and  ten  thousand)  were 
buried   under   the   ruins   of  the   houses    and 
churches.     The  procession  had  not  yet  set  out; 
hut  the  crowd  was  so  great  in  the  churches,  that 
nearly  three   or  four,  thousand  pereons  were 
crushed  by  the  fall  of  their  vaulted  roofis.    The 
c^losion  was  stronger  toward  the  north,  in  that 
part  of  the  town  situate  nearest  the  mountain  of 
Avila,  and  the  Silla,  The  churches  of  la  Trinidad 
^d  Alta  Gracia,  which  were  more  than  one 
hundred  and  fifty  feet  high,  and  the  naves  of 
which  were  supported  by  pillars  of  twelve  or 
fifteen  feet  diameter,  left  a  mass  of  ruins  scarcely 
exceeding  five  or  six  feet   in   elevation.     The 
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sinking  of  the  ruins  has  been  so  considerable, 
that  there  now  scai-cely  remain  any  vestiges  of 
pillars  or  columns.  The  barracks,  called  El 
Quartel  de  San  Carlos,  situate  ferther  north  of 
the  church  of  the  Trinity,  on  the  road  from  the 
Custom-house  de  la  Ptetora,  almost  entirely  dis- 
appeared. A  regiment  of  troops  of  the  line, 
that  was  assembled  under  arms,  ready  to  join 
the  procession,  Was,  with  the  exception  of  a  few 
men,  buried  under  the  ruins  of  this  great  edifice. 
Nine  tenths  of  the  fine  town  of  Caraccas  were 
entirely  destroyed.  The  walls  of  the  houses  that 
were  not  thrown  down,  as  those  of  the  street 
San  Juan,  near  the  Capuchin  Hospital,  were 
cracked  in  such  a  manner,  that  it  was  impossible 
to  run  the  risk  of  inhabiting  them.  Tlie  effects 
of  the  earthquake  were  somewhat  less  violent  in 
the  western  and  southern  parts  of  the  city,  be- 
t^#een  the  principal  squai*e  and  the  ravin  of 
Caraguata.  There,  the  cathedral,  supported 
by  enormous  buttresses,  remains' standing*. 

Estimating  at  nine  or  ten  thousand  the  num- 
ber of  the  dead  in  the  city  of  Caraccas,  we  do 
not  include  those  unhappy  persons,  who,  danger- 
ously wounded,  perished  several  months  after^ 
for  want  of  food  and  proper  care.  The  night  of 
Holy  Thursday  presented  the  most  distressing 


*  Sur  le  Tremblement  de  Terrc  de  Venezuela,  en  1812,  par 
M.  Deipeche.     M.S. 
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scene  of  desolation  and  sorrow.  That  thick 
clou4  of  dust,  which,  rising  above  the  ruins 
darkened  the  sky  like  a  fog,  had  settled  on  the 
ground.  No  shock  was  felt,  and  never  was  a 
night  more  calm,  or  more  serene.  The  Moon, 
nearly  full,  illumined  the  rounded  domes  of  the 
Silla,  and  the  aspect  of  the  sky  formed  a  perfect 
contrast  to  that  of  the  eaith,  covered  with  the 
dead,  and  heaped  with  ruins.  Mothers  were 
seeivbearing  in  their  arms  their  children,  whom 
they  hoped  to  recall  to  life.  Desolate^  families 
wandered  through  the  city,  seeking  a  brother, 
a  husband,  a  friend,  of  whose  fate  they  were 
ignorant,  and  whom  they  believed  to  be  lost  in 
the  crowd.  The  people  pressed  along  the 
streets,  which  could  no  more  be  recognized  but 
by  long  lines  of  ruins. 

All  the  calamities  experienced  in  the  great 
catastrophes  of  Lisb&n,  Messina,  Lima,  and 
Riobamba  were  renewed  on  the  fatal  day  of  the 
2eth  of  March,  1812.  "  The  wounded,  buried 
under  the  ruins,  implored  by  their  cries  the  help 
of  the  passers  by,  and  nearly  two  thousand  were 
dug  out.  Never  was  pity  displayed  in  a  more 
affecting  manner;  never  had  it  been  seen  more 
ingeniously  active,  than  in  the  efforts  employed 
to  save  the  miserable  victims,  whose  groans 
reached  the  ear.  Implements  for  digging,  and 
clearing  away  the  ruins  were  entirely  wanting ; 
and  the  people  were  obliged  to  use  their  bare 
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hands^  to  disinter. the  living.  The  wounded,  a^ 
well  as  the  sick  who  had  escaped  from  the  hospi- 
tals, were  l^id  on  the  banks  of  the  small  rivei 
Guayra.  They  found  no  shelter  but  the  foliage  ol 
trees.  Beds,  linen  to  dress  the  wounds,  instrur 
ments  of  surgery,  medicines,  and  objects  of  the 
most  urgent  necessity,  were  buried  under  the 
ruins.  Every  thing,  even  food,  was  wanting  dur- 
ing the  first  days.  Water  became  alike  scarce  in 
the  interior  of  the  city.  The  commotion  had  rent 
the  pipes  of  the  fountains ;  the  felling  in  of  the 
earth  had  choaked  up  the  springs  that  supplied 
them ;  and  it  became  necessary,  in  order  to  have 
water^  to  go  down  to  the  river  Guayra,  which 
was  considerably  swelled ;  and ;  then  vessels  to 
convey  the  water  were  wanting. 

"  There  remained  a  duty  to  be  fulfilled  to- 
ward the  dead,  enjoined  at  once  by  piety,  and 
the  dread  of  infection.  It  being  impossible  to 
inter  so  many  thousand  corpses,  half-buried  un- 
der the  ruins,  comm^saries  were  s^pointed  to 
bum  the  bodies  :  and  for  this  purpose  funeral 
piles  were  erected  between  the  heaps  of  ruins. 
This  ceremony  lasted  several  days.  Amid,  so 
many  public  calamities,  the  people  devoted  them- 
selves to  those  religious  duties,  which  they 
thought  were  the  most  fitted  to  appease  the 
wrath  of  Heaven.  Some,  assembling  in  proces- 
sions, sung  funeral  hymns;  others,  in  a  state 
of  distraction,  confessed  themselves  aloud  in  the 
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streets.  In  this  town  was  now  repeated  what 
had  been  remarked  in  the  province  of  Quito, 
after  the  tremendous  earthquake  of  1797 ;  a 
number  of  marriages  were  contracted  between 
persons,  who  had  neglected  for  many  years  to 
sanction,  their  union  by  the  sacerdotal  benedic- 
tion. Children  found  parents,  by  whom  they 
bad  never  till  then  been  acknowledged ;  restitu- 
tions were  promised  by  persons^  who  had  never 
l)een  accused  of  fraud;  and  families,  who  had 
long  been  enemies,  were  drawn  together  by  the 
tie  of  common  calamity.**  If  this  feeling  seemed 
to  calm  the  passions  of  some,  and  open  the  heart 
to  pity,  it  had  a  contrary  effect  on  others,  ren- 
dering them  more  rigid  and  inhuman.  In  great 
^^amities  vulgar  minds  preserve  still  less  good- 
ness than  strength :  misfortune  acts  in  the  same 
manner,  as  the  pursuits  of  literature  and  the 
study  of  nature ;  their  happy  influence  is  felt 
only  by  a  few,  giving  more  ardour  to  sentiment, 
more  elevation  to  the  thoughts,  and  more  bene- 
volence to  the  disposition. 

^^  Shocks  as  violent  as  those,  which  in  the 
space  of  one  minute  *  overthrew  the   city  of 

^  The  daration  of  the  earthqaakc^  that  is  to  say  the  whole 
of  the  movemeats  of  undulatioD  and  rising  fundvdaceon  y  tre^ 
pidacionjf  which  occasioned  the  horrible  catastrophe  of  the 
*i6th  of  March,  1812,  was  cslimalcd  by  some  at  50*,  by 
others  at  V  12*. 
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Oaraccas,  could  not  be  confined  to  a  small  por- 
tion of  the  continent.  Their  fatal  effects  ex- 
tended as  far  38  the  provinces  of  Venezuela, 
Varinas,  and  Maracaybo,  along  the  coast ;  and 
Ytill  more  to  the  inland  mountains.  La  Guayra^ 
Mayquetia,  Antimano^  Baruta,  La  Vega,  San 
Felipe,  and  Merida,  were  almost  entirely  de- 
stroyed. The  number  of  the  dead  exceeded  four 
t>r  five  thousand  at  La  Guayra,  and  at  the  town 
'of  San  Felipe,  near  the  copper  mines  of  Aroa. 
It  appears,  that  it  was  on  a  line  mnnii^  East- 
North-East,  and  West-South-^'West,  from  La 
tvuayra  and  Caraccas  to  the  lofty  mountains  of 
Niquitao  and  Merida,  that  the  violence  of  the 
earth<iaake  was  principally  directed.  It  was 
Iblt  in  the  kingdom  of  New  Grenada  from  the 
branches  of  the  high  Sierra  de  Santa  Martlia  * 
as  far  as  Santa  Pe  de  Bogota  and  Honda,  on  the 
tianks  of  the  Magdalena,one  hundred  and  eighty 
leagues  from  Caraccas.  It  was  every  where 
more  violent  in  the  Cordilleras  of  gneiss  and 
mica^ate,  or  immediately  at  their  foot,  than 
in  the  plains  i  and  this  difference  was  par- 
ticularly striking  in  the  savannahs  of  Varinas 
and  Casanara.  (This  is  easily  explained  accord- 
ing to  the  system  of  those  geologists,  who  admit, 
that  all  the  chains  of  mountains,  volcanic  and 


*  As  far  as  Villa  de  Los  Remedios,  and  even  to  Car- 
Ihageoa. 
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hot  volcanic,  have  been  formed  by  being  raised 
Up,  as  if  through  crevices.)  In  the  vallies  of 
Ardgua^  situate  between  Caraecftd  bnd  the  towh 
of  San  Felipe,  the  comtnotioiis  were  very  weak : 
and  La  Victoria,  M aracay,  tod  Vdl^hcia,  scarcely 
Buffered  at  all,  notwithstanding  their  proximity  to 
the  capital.  At  Valecillo,  a  few  Idtgues  from 
Valencia,  the  earth,  opening,  threw  otlt  such  an 
immense  quantity  of  water,  that  it  formed  a 
new  torrent.  The  same  phenbmenoh  t6ok  place 
nearPorto^abello*.  On  the  othef  hand,  the  lake 
of  M^racaybo  diminished  sensibl^i  At  Coro  no 
dommotiitm  Was  felt,  thoug;h  the  towii  is  situate 
ttpoo  the  coast^  between  other  towns  which  suf- 
fered from  the  earthquake-f'.'*  Fishermen,  Who 
had  passed  the  day  of  the  26th  of  March  in  the 
island  of  Orchila,  thirty  leagues  North-East  of 
La  Guayrtt,  felt  no  shock.  These  differences, 
in  the  direction  and  propagation  of  the  shock, 
arb  probably  oWing  to  the  peculiar  arrangement 
of  the  stony  strata. 

Having  thus  traced  the  effects  of  the  earth- 
quake to  the  West  of  Caraccas,  a6  far  as  the 


*  It  is  a8aerted>  that  in  the  mountains  of  Aroa,  the  ground, 
immediately  aflter  the  great  shocks,  was  found  covered  with 
*  very  fine  and  vrhiUt  earth,  which  appeared  to  have  been 
projected  through  crevices, 

t  Apuniamienios  sobre  las  principales  Circumsianeias  del 
'^^rremoto  de  Caracas,  por  Don  Manuel  Palacio  Faxardo,     MS. 
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snowy  mountains  of  Santa  Marta^  and  the  table 
land  of  Santa  Fe  de  Bogota,  we  will^  proceed  to 
consider  their  action  on  the  country  East  of  the 
capital.  The  commotions  were  very  violent  be- 
yoijd  Caurimare^  in  the  valley  of  Capaya,  whpre 
they  extended  as  far  as  the  meridian  of  Cape 
Codera^  but  it  is  extremely  remarkable,  that 
they  were  very  feeble  on  the  coasts,  of  Nueva- 
fiarcelona,  Cumana,  and  Paria ;  though  these 
x^oasts  are  the  continuation  of  the .  shore  of  La 
Guayra,  and  formerly  known  to  have  been  often 
agitated  by  subterraneous  commotions.  Admit- 
ting, that  the  destruction  of  the  four  towns  of 
Caraccas,  La  Guayra,  San  Felipe,  aud  Meiida, 
may  be  attributed  to  a  volcanic  focus  jdaced 
under  or  near  the  island  of  St.  Vincent,  it  may 
<beconceived,  that  the  motion  might  have  been 
propagated  from  North-East  to  North-West* 
in  a  line  passing  through  the  islands  of  Los 
Hermanos,  near  Blanquilla,  without  touching 
the  coasts  of  Araya,  Cumana,  and  Nueva  Barce- 
lona. This  propagation  of  the  shock  might  even 
have  taken  place,  without  the  intermediate  points 
at  the  surface  of  the  Globe,  the  Hermanos 
Islands  for  instance,  having  felt  any  commo- 
tion. This  phenomenon  is  frequently  remarked 
at  Peru  and  Mexico,  in  earthquakes  which  have 

•  Nearly  io  a  line  directed  Soutb,  64®  West. 
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followed  during  ages  a  determinate  direction. 
The  inhabitants  of  the  Andes  say  with  simplicity^ 
speaking  of  an  intermediary  ground,  which  is 
not  affected  by  the  general  motion,  ^^  that  it 
forms  a  bridge  **  (que  hace  puente)  :  as  if  they 
meant  to  indicate  by  this  expression,  that  the 
undulations  are  propagated  at  an  immense  depth 
under  an  inert  rock. 

Fifteen  or  eighteen  hours  after  the  great 
catastrophe,  the  ground  remained  tranquil.  The 
night,  as  we  have  already  observed,  was  fine 
and  calm ;  and  the  commotions  did  not  recom- 
mence till  after  the  27th.  They  were  then  at- 
tended with  a  very  kmd  and  long  continued 
subtenranean  noise  (hramido).  The  inhabitants 
of  Caraceais  wandered  into  the  country ;  but  the 
villages  and  farms  having  suffered  as  much  as 
the  town,  they  could  find  no  shelter  till  they 
were  beyond  the  mountains  of  Los  Teques,  in 
the  valleys  of  Aragua,  and  in  the  Llanos  or 
Savannahs.  No  less  than  fifteen  oscillations 
were  often  felt  in  one  day.  On  the  5th  of  April 
there  was  almost  as  violent  an  earthquake,  as 
that  which  overthrew  the  capital.  During  seve- 
ral hours  the  ground  was  in  a  state  of  perpe- 
tual undulation.  Large  masses  of  earth  fell 
in  the  mountains;  and  enormous  rocks  were 
detached  from  the  Silla  of  Caraccas.  It  was 
even  asserted,  and  this  opinion  prevails  still  in 
the  country,  that  the  two  domes  of  the  Silla  sunk 
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fifty  or  i^ixty  toi^s;  but  this  assertion  is  founde 
m  fio  mpaBureipept  whatever.  I  am  infonu^ 
tha,t  in  $he  proyii|oe  of  Qvi^o  alsq^  the  people,  i 
every  period  qf  gr^t  commotions,  imagine,  tin 
the  volcano  of  Tunguragua  is  diminished  i 
l)^ight,-^It  ha^-  b^en  afl^rmed,  in  many  descri] 
tions  published  of  the  destruction  of  Caracca 
^^  that  the  mountain  of  the  Silla  i^  an  extii 
gyished  volcano ;  tbftt  a  great  quantity  of  vo 
canic  ^b^^ances  are  found  pn  the  road  from  X 
Guftyra  to  Caraccas^;  th^t  t;he  rocks  do  i^^ 
pjC^sent  ^y  regular  stratification ;  and  that  evei 
tlpuiqg  b^ar^  the  atamp  of  the  action  of  fire^  J 
\^  ev^n  add^  ''  that^  twelve  years  befoore  tl 
grea$  oafkstrophe,  Mr,  Bonpland  and  mysel 
from  ovr  pby^toal  and  mineralc^cal  re^earche 
bad  considered  the  SiUa  as  a  very  dangeroi 
neighbyour  to  the  city,  because  that  mountai 
contaif^d  a  great  quantity  of  sulphur,  and  ths 
^lie  coBMnoUous  must  oome  from  the  North-East 
It  i9  «?ldom  Ibat  natural  philosophers  bavo  i 
justify  tlwmsehefl  for  an  accomi^iahed  predi 
%iqn  I  buit  I  think  it  my  duty  to  combat  idea 

*  ^  \^o  ^«cQiiiit  giveq  |)jf  ^r.  Qrouet  of  6iui(UV>m 
translated,  in  ^e  Trans,  of  New  York^  voL  i«  p.  308.  T 
author,  in  giving  to  the  Silla  nine  hundred  toises  of  absolt 
height,  has  confbanded  the  height  of  the  mountain,  in  t 
measurement,  abo\re  the  level  of  the  sea,  with  its  heig 
abofe  the  valley  of  GaraccfM,  which  makes  a  dtflofenee 
{^i[  busdv^  mi  fisty  touics. 
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that  are  too  easily  adopted .  on  the  loccU  catise^ 
of  earthquakes. 

In  all  those  plaoes  where  the  soil  ha»  been  in*- 
eessaatly  agitated  for  whole  mopths^  as  at  Ja^ 
fliaica  in  1693*.  Lisbon  in  1755,Ciimana  in  1766 
and  Piedmont  in  1808^  a  volcano  is  expected  to 
open.  People  forget^  that  it  is  four  from  the  sur- 
&ce  of  the  Earth  we  must  seek  the  focus  or 
centre  of  action ;  that,  according  to  undeniable 
evidence^  the  undulations  are  propagated  almost 
at  the  same  instant  across  seas  of  an  immense 
depth,  at  a  distance  of  a  thousand  leagues  i  and 
that  the  greatest  commotions  take  place  not  at 
the  foot  of  active  volcanoes,  but  in  chains  of 
nottntains  composed  of  the  nu)st  heterogeneous 
rocks.  We  have  given  in  the  preceding  book  a 
geognostical  description  of  the  country  round 
Caraccas ;  we  there  find  gneiss,  and  raica-slates, 
c(»itaining  beds  of  primitive  limestone.  The 
strata  are  scarcely  more  fractured  or  irregularly 
inclined  than  nearPreybergin  Saxony,  orwher- 
ever  mountains  of  primitive  formation  rise  ab- 
ruptly to  great  heights.  I  there  found  neither 
basaltes  nor  dorelite,  nor  even  trachytes  or  trap- 
porphyries  ;  nor  in  general  any  trace  of  an  ex- 
tinguished volcano,  unless  we  choose  to  consider 
the  diabases  or  primitive^rue?wto'/i,contaihed  in 
gneiss,  as  masses  of  lava,  which  have  filled  up 

*  PhiL  Trans,  for  1094,  p.  99. 


24 

fissures.  These  diabases  are  the  same  as  those 
of  Bohemia,  Saxony,  and  Franconia* ;  and  what- 
ever opimon  is  entertained  on  the  ancient  causes 
of  4;he  oxidation  of  the  Globe  at  its  surface^  all 
those  primitive  mountains,  which  contain  mix- 
turesof  hornblende  and  feldspar,  either  in  veins, 
or.  in  balls  with  concentric  layers,  will  not,  I 
suppose,  be  called  volcanic  formations.  Mont 
Blanc  and  Mont  d'Or  will  not  be  ranged  in  the 
same  class.  The  partizans  of  a  universal  vol- 
canism,  or  of  the  ingenious  Huttonian  theory, 
themselves  ma}ce  a  distinction  between  the  lavas^ 
which  were  melted  under  the  simple  pressure  of 
the  atmosphere  at  the  surfisMce  of  the  Globe,  and 
those  layers  formed  by  fire  beneath  the  immense 
weight  of  the  ocean  and  superincumbent  rocks. 
They  would  not  confound  Auvergne  and  the  gra- 
nitic valley  of  Caraccas  under  the  same  denomi- 
nation^ that  of  a  country  of  extinct  volcanoes. 

.1  never  could  have  uttered  the  opinion,  that 
t{ie  Silla  and  the  Cerro  de  Avila,  mountains  of 
gneiss  and  mica-slate,  were  a  dangerous  vicinage 
for  the  capital,  because  they  contained  a  great 
defd  of  pyrites  in  subordinate  beds  of  primitive 
limestone.  But  I  remember  having  said,  during 
my  stay  at  Caraccas,  that  the  eastern  extremity 

*  These  gruensteins  are  found  in  Bohemia,  near  Pilsen,  viu 
^anite ;  in  Satony,  in  the  mica-slates  of  Scheenberg ;  in 
Franconia,  between  Steeben  and  Lauenstein,  in  transition 
slates. 
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Terra  Firma  appeared^  since  the  great  earth- 
ake  of  Quito,  in  a  state  of  agitation,  which 
[  to  an  apprehension,  that  the  province  of  Ve- 
raela  would  gradually  be  subjected  to  violent 
nmotions.  I  added,  that  when  a  country  had 
3n  long  subject  to  frequent  shocks,  new  sub- 
raneous  communications  seemed  to  open  with 
ighbonring  countries ;  ^d  that  the  volcanoes 
the  West  India  islands,  lying  in  the  direction 
the  Silla,  to  the  North-East  of  the  city,  were 
rliaps  the  vents  by  which,  at  the  time  of  an 
iption,  those  elastic  fluids  gushed  out,  that 
ise  the  earthquakes  on  the  coasts  of  the  con- 
tent. These  considerations,  founded  on  a  local 
owledge  of  the  place,  and  on  simple  analogies, 
very  far  from  a  prediction  justified  by  the 
rse  of  physical  events. 

/hile  violent  commotions  were  felt  at  the 

e  time  in  the  valley  of  the  Missisippi,  in  the 

d  of  St.  Vincent,  and  in  the  province  of 

zuela,    the  inhabitants  of   Caraccas,    of 

K>zo,  situate  in  the  midst  of  the  steppes, 

n  the  borders  of  the  rio  Apura,  in  a  space 

r  thousand  square  leagues,  were  terrified 

30th  of  April,  1812,  by  a  subterraneous 

which  resembled  frequent  discharges  of 

^est  cannon.   This  noise  began  at  two  in 

*ning.     It  was  accompanied  by  no  shock; 

ich  is  very  remarkable,  it  was  as  loud  on 

;t  as  at  eighty  leagues  distance  inland. 
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It  was  every  where  believed  to  be  traosmitted 
'through  the  air;  and  was  so  far  from  being 
thought  a  subterraneous  noise,  that  at  Garacca% 
as  well  as  at  Galabo^o,  preparations  were  made 
to  put  the  place  into  a  state  of  defence  against 
aa  enemy,  who  seemed  to  be  advancing  with 
heavy  artillery.  Mr.  Palacio,  crossing  the  rio 
AfMira  below  the.Orivante,  near  the  junction  of 
the  rio  Nula,  was  told  by  the  inhabitants,  that 
tl^e  ^^Jiring  of  ccnrnmC"  had  been  heard  as  dis* 
tinctly  at  the  western  extremity  of  the  province 
of  Varinas,  as  at  the  port  of  La  Guayra  to  the 
North  of  the  chain  of  the  coast 

The  day  on  which  the  inhabitants  of  Terra 
Firma  were  alarmed  by  a  subterraneous  noise 
was  that  on  which  happened  the  great  eruptioB 
of  the  volcano  in  the  island  of  St.  Vinoeikt  *• 
Tbis  mountain,  near  five  hundred  toises  high, 
had  not  thrown  out  any  lava  since  the  year  1718. 
Scarcely  was  any  smoke  perceived  to  is^e  from 
it's  top,  when,  in  the  mcM^tb  of  M^^y,  181 1,  fre^ 
quent  shocks  announced,  that  the  volcanic  fire 
was  either  rekindled^  or  directed  anew  towai^ 
that  part  of  the  West  Indiea  The  first  eniptioii 
did  not  take  place  till  the  27th  of  April,  1813, 
at  noon.    It  was  only  an  ejection  of  ashes,  but 

*  Barbadoes  Gazette  for  M^yO,\S12.  Bibliot.  Britt. ,1913^ 
HIbj,  p.  M.  Nem  England  Journal  of  Medidm,  1613,  p.  M, 
TViuw.  of  New  Yotrk,  voL  h  P-  31d«  Le  Bhnd,  Forage  amw 
^ntUieSf  vol.  i^  p.  187. 
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attended  with  a  ti*emepdous  noise.      On  the 

3Qtb>  the  l^v^  pasi^  the  brink  of  the  crater, 

aiMJ^  after  ^  course  of  four  hours^  reached  the 

sea.     The  noise  oi  the  explosion  ^'  resembled 

th4(  of  alternate  discharges  of  very  large  cannon 

and  of  musketry ;  and,  which  is  well  worthy  of 

remark,  it  seemed  much  louder  at  sea,  at  a  great 

distance  from  the  island,  than  in  sight  of  land^ 

&nd  nev  the  burniug  volcano/' 

Hie  distance  in  a  straight  line  froux  the  vqI^ 
csmQ  of  St.  Viucent  to  the  rio  Apura,  near  the 
^Vnouth  of  the  Nula^  is  two  hundred  and  ten 
Jl^agues  *.     Th^  explosions  were  consequently  ' 
Ibe^rd  at  a  distance  equal  to  that  between  Vesuvius 
^Vid  Paris.    This  phenomenon,  connected  with  a 
^preat  number  of  fects  observed  in  the  Cordil* 
^eras  of  the  Andes,  shows  how  much  more  exten- 
sive thet  subterranean  sphere  of  activity  of  a 
volcano  ifi^  than  we  are  disposed  to  admit  from 
^e  small  changes  effected  at  the  surface  of  the 
Cilobe,     Tbe  datonatioins  heard  during  whole 
^ys  together  in  the  New  World,  eighty,  one 
hundred,  or  even  two  hundred  leagues  distant 
firom  a  crater,  do  not  reach  us  by  the  propa- 
gation of  the  sound  through  the  air ;  they  are 
traasmitted  to  us  by  the  ground^  perhaps  in  the 


*  Where  tbe  contrary  is  not  expreasly  stated,  nautical 
^^^^u  of  twenty  to  a  degree,  or  two  thousand  eight  hun- 
dred and  fi|]t)'-4ve  toises,  are  always  to  be  understood. 
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very  place  where  we  happen  to  be.  If  the  erup- 
tions of  the  volcano  of  St.  Vincent,  Cotopaxi^  or 
Tungura^a,  resounded  from  ajEar,  like  a  cannon* 
of  an  immense  magnitude,  the  noise  ought  to 
have  increased  in  the  inverse  ratio  of  the  dis^ 
tance:  but  observations  prove,  that  this  aug- 
mentation does  not  take  place.  I  must  further 
observe,  that  Mr.  Bonpland  and  I,  going  from 
Guayaquil  to  the  coast  of  Mexico,  crossed  lati- 
tudes in  the  South  Sea,  where  all  the  mariners 
of  our  ship  were  affrighted  by  a  hollow  sound^ 
that  came  from  the  depth  of  the  ocean,  and  was 
transmitted  to  us  by  the  waters.  It  was  the 
period  of  a  new  eruption  of  Cotopaxi,  and  we 
were  as  far  distant  from  that  volcano,  as  Etna 
from  the  city  of  Naples.  The  little  town  of 
Honda,  on  the  banks  of  the  Magdalena,  is  not 
less  than  one  hundred  and  forty-five  leagues  * 
from  Cotopaxi ;  and  yet  in  the  great  explosions 
of  this  volcano,  in  1744,  a  subterraneous  noise 
was  heard  at  Honda,  and  supposed  to  be  dis- 
charges of  heavy  artillery.  The  monks  of  St. 
Francis  spread  the  news,  that  the  town  of  Car- 
fhagena  was  besieged  and  bombarded  by  the 
English;  and  the  intelligence  was  believed 
throughput  the  country.  Now  the  volcano  rf 
Cotopaxi  is  a  cone,  more  than  one  thousand 
eight  hundred  toises  above  the  basin  of  Honda, 

*  This  is  the  distance  from  Vesuvius  to  Mont  Blanc. 
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and  rises  from  a  table-land/  the  elevation  of 
which  is  more  than  one  thousand  five  hundred 
toises  above  the  valley  of  the  Magdalena.  In 
all  the  colossal  mountains  of  Quito,  of  the  pro- 
vince of  Los  Pastos,  and  of  Popayan,  crevices 
and  valleys  without  number  are  interposed.  It 
cannot  be  admitted,  under  these  circumstances^ 
that  the  noise  could  be  transmitted  through  the 
air,  or  by  the  superior  surface  of  the  Globe,  and 
that  it  came  from  that  point,  where  the  cone 
and  crater  of  Cotopaxi  are  placed;  It  appears 
probable,  that  the  higher  part  of  the  kingdom  of 
Quito  and  the  neighbouring  Cordilleras,  far  from 
being  a  group  of  distinct  volcanoes,  constitute  a 
single  swollen  mass,  an  enormous  volcanic  waH, 
stretching  from  South  to  North,  and  the  crest  of 
which  exhibits  a  surface  of  more  than  six  hun- 
dred square  leagues.  Cotopaxi,  Tunguragua, 
Antisana,  and  Pichincha,  are  placed  on  this  same 
vault,  on  this  raised  ground.  They  are  diffe- 
rently named,  although  they  are  only  different 
summits  of  the  same  volcanic  mass.  The.  fire 
issues  sometimes  from  one,  sometimes  from 
another  of  these  summits.  The  obstructed  cra- 
ters appear  to  us  to  be  extinguished  volcanoes  ; 
but  we  may  presume,  that,  while  Cotopaxi  or 
Tunguragua  have  only  one  or  two  eruptions  in 
the  course  of  a  century,  the  fire  is  not  less  con- 
tinually active  under  the  town  of  Quito,  under 
Pichincha  and  Imbaburu. 
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Advancing  toward  the  North,  \tre  find,  be-> 
tween  the  volcano  of  Cotopaxi  tod  the  town  of 
Honda,  two  other  fiyHefns  of  volcanic  mauntaim^ 
those  of  Los  Pastos  and  of  Popayan.  The  don-^ 
nection  of  these  systems  was  manifested  in  the 
Andes  in  an  incontestible  manner  by  a  pheno^ 
menon,  which  I  have  already  had  occasion  to 
notice,  in  speaking  of  the  last  destruction  of 
Oumana.  Since  the  month  of  November,  1796, 
a  thiclc  column  of  smoke  had  issued  from  the 
volcano  of  Pasto,  West  of  the  town  of  that  name^ 
8^d  near  the  valley  of  rio  Guaytara.  TbB 
mouths  of  the  volcano  are  lateral,  and  placed 
on  its  western  declivity,  yet  during  three  tfnc- 
cessive  months  the  column  rose  so  ttiuch  higher 
than  the  ridge  of  the  mountain,  that  it  was  cott^ 
stsintly  visible  to  the  inhabitants  of  the  town  of 
Pasto.  They  rdated  to  us  their  astonishment, 
when,  on  the  4th  of  February,  1797,  they  ob- 
served the  smoke  disappear  in  an  in6tant^  with- 
out feeling  any  shock  whatever.  At  that  very 
moment,  sixty-five  leagues  to  the  South,  betwei^ 
Chimborazo,Tunguragua,and  the  Altar  (Capac-< 
Urcu),  the  town  of  Riobamba  was  overthrowft 
by  the  most  dreadfUl  earthquake,  of  which  trii- 
ditioti  has  transmitted  the  histoiy.  Is  it  possible 
to  doubt  from  this  coincidence  of  phenomena, 
that  the  vapours,  issuing  from  the  small  aper- 
tures or  ventanillas  of  the  volcano  of  Pasto,  had 
an  influence  on  the  pressure  of  those  elastic 
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fluids,  which  shook  the  ground  of  the  kingdom 
of  Qoito^  and  destroyed  in  a  few  minntes  thirty 
or  forty  thousand  inhabitants  ? 

In  order  to  explain  these  great  effects  of 
vokmuc  reactionSy  and  to  prove,  that  the  group 
or  system  of  the  volcanoes  of  the  West  India 
Islands  may  sometimes  shake  the  continent^  it 
was  necessary  to  cite  the  Cordillera  of  the 
Andes.  Geological  reasoning  can  be  supported 
only  cm  the  analogy  of  facts  that  are  redent, 
and  consequently  well  authenticated :  and  in 
what  other  region  of  the  Globe  could  we  find 
greater  and  at  the  same  time  more  varied  vol- 
canic phenomena^  than  in  that  double  chain  of 
mountains  heaved  up  by  fire  ?  in  that  land^ 
where.  Nature  has  covered  every  summit  and 
every  valley  with  her  marvels  ?  If  we  consider 
a  burning  crater  only  as  an  isolated  phenome- 
non, if  we  satisfy  ourselves  with  examining  the 
mass  of  stony  substances  which  it  has  thrown 
np,  the  volcanic  action  at  the  surface  of  the 
Globe  will  appear  neither  very  powerful,  nor 
very  extensive.  But  the  image  of  this  action 
swells  in  the  mind,  when  we  study  the  relations 
that  link  tc^ther  volcanoes  of  the  same  group ; 
for  instance  those  of  Naples  and  Sicily,  of  the 
Canary  islands  *,  of  the  Azores,  of  the  Caribbee 

•  I  have  already  related,  vol.  i,  p.  249,  how  the  whole 
S^p  of  the  Canary  islands  are  placed,  as  we  may  say,  on 
one  aad  the  same   sabmarinc  volcano ;    tbe  fire  of  which^ 


32 

islands  of  Mexico^  of  Guatimala^  and  of  the 
table-land  of  Quito ;  when  we  examine  either 
the  reactions  of  these  different  systems  of  volca- 
noes on  one  another,  or  the  distance  to  which, 
by  subterranean  communications,  they  at  the 
same  moment  shake  the  Earth. 

The  study  of  volcanoes  presents  two  very 
distihct  branches ;  the  object  of  one,  simply 
mineralogical,  is  the  examination  of  the  stony 
strata,  altered  or  produced  by  the  action  of 
fire;  from  the  formation  of  the  trachytes ^or 
trap  porphyries,  of  basalts,  phonolites,  and  dole- 

fliaoe  tbe  sixteenth  centary,  has  made  it's  appearance  alter- 
nately in  Palma,  Teneriffe,  and  Lancerota.  AuTcrgne  pre- 
sents us  with  a  whole  system  of  volcanoes,  the  action  of 
which  has  ceased  ;  but  in  the  middle  of  a  system  of  active 
volcanoes,  for  instance,  in  that  of  Quito,  we  must  not  con- 
sider as  an  extinguished  volcano  a  mountain,  the  crater  of 
which  is  obstmcted,  and  through  which  the  subterraneoos 
fire  has  not  issued  for  ages.  Etna,  the  EoUan  isles,  Vesn* 
vius,  and  Epomeo ;  the  peak  of  Teyde,  Palma,  and  Lanoe- 
rota;  St.  Michael>  la  Caldiera  de  Fayal^  and  Pico;  St. 
Vincent,  St  Lncia^  and  Guadaloupe ;  Orisava,  Popocatepec, 
Jorullo,  and  la  Colima ;  Bombacho,  the  volcano  of  Grana- 
da, Telica,  Momotombo,  Isaleo,  and  the  volcano  of  GuaCi- 
mala;  .Cotopaxi,  Tungnragna,  Pichincha,  Antisana,  and 
Sangay,  belong  to  the  same  system  of  burning  volcanoes  $  they 
are  generally  ranged  in  rows,  as  if  they  had  issued  from  a 
crevice,  or  vein  not  filled  up  ;  and,  what  is  very  remarkable, 
their  position  is  in  some  parts  in  tbe  general  direction  of  the 
Cordilleras,  and  in  tnhers  in  a  contrary  direction.  (Essai 
poUHque  sur  le  Mexique,  torn,  1^  p.  353.) 
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rite,  to  the  raost  recent  lavas  j  the  other,  less 
accessible   and  more  -  neglected,  comprehends 
the  physical   relations  which   link   volcanoes 
together,  the  influence  Of  one  volcanic  system 
on  another,  the  connection  that  manifests  itself 
between  the  action  of  burning  mountains  and* 
the  commotions  which  shake  the  earth  at  great 
distances,  and  during  a  long  time,  in  the  same 
direction.    This  study  cannot  make  any  pro- 
gress, till  the  various  epochas  of  simultaneous 
action,  the  direction,  the  extent,  and  the  force  • 
of  the  commotions,  are  carefully  noted ;  as  weH  - 
as  their  progressive  advance  toward  regions,  • 
▼hich  they  had  not  yet  reached* ;    and  that 
coincklence  between  distant  volcanic  eruptions ' 
and  those  subterranean  noises,  which,  on  ao-* 
count  of  their   force,  the  •  inhabitants  of  the  • 
Andes  denominate  in  a  very  expressive  manner 
subterraneous  thunders y  or  roarings.     All  these 
olijects  are  comprehended  in  the  domain  of  the 
history  of  nature y  a  science  which  has  not  even ' 
preserved  it*s  name,  and  the  origin  of  which,  like 
that  of  all  other  histories,  begi^s  with  times 
which- appear  ^to  us  fabulous,  and  catastrophes, 
<>f  which  our  imagination  cannot  embrace  the 
Violence  and  magnitude. 

_  ■ .         •  •  « 

T|^e  study  of  thei  history  of  nature  has  been 
Ickng  coi]kfiaed  to  that  of  the  ancient  document^ 

•       *  *  '  • 

*  Se<5  vol.  ii,  )).  230.    • 
VOL.  IV.  P 
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buried  ii^  the  entrails  of  the  Earth  ^  bojL  if  the- 
narrow  circle,  in  which  all  obtain  traditions  aro 
cmifined^  do  not  pres^it  aiqr  of  those  g^eral^ 
revdiutimiB,  which  haye  heaved  up  the  CordiL^ 
tefas,  and  buried  mjrriads  of  pelagian  animals^ 
Nature,  acting  under  our  eyes,  doea  not  lesir 
eidiibit  tumultuous  though  pc»tiid'€hafige%  the^ 
stttdjf  of  which  may  throw  light  on  the  mosl^ 
remote  epochs.  Those  mysterious  powers  rasiifesv 
ii^  the^  interier  ctf  tfa^  Earthy  the^effects  <rf  whiok 
am  manifested  at  the  surface  hf  the  production 
of  vapoun^  of  incandescent  slags,,  of  new  rA^ 
caaio  reckft  aa^  therinal;  springsj^  by  the  ap^ 
pearaiioe^  of  new  idands-  aad  mountains,,  byr 
commotions  propagated  with  the  rapiditiF -  «£ 
an  electric  shock,  finally  by  those  sabterranean* 
th«nderft'ii'y  whteb  are^  beard  dujrkig,  whola 


•  ThoMr  wfaidr  rfmi«d  Ibe  inlialMlOTai  joi  4hQ^4MAl\oC 
GMDiiiaMo^  ia^  Mexit«» .  lasted:  firom  ibe.  9Ui  rO(  Jamuury  ;till 
tbe  Idth.of  FebruiU'y,r^784..  Tbk  phenomenon,  almost  wIIIk 
oat  example  among  those  accurately  observed,  wili  be  de« 
scribed  in  the  sequel  df  (Ms  mrrdttt^.    It  is'  stifiMnVntr  Hm 
to  olteer?^^  that  llie-M#n'ils>sMi«fe<  foF^'iy^     Nartiocjf 
the  ifalesoo^Jtifatia^  aodisiiolif  ielig^ 
▼dUiiQe  <tf  Ifopoicatop^' .  W^^^m^-Muot  these  iwprvoloft^ 
Does^  three  leagues  distant  froodr  OuauaKuatO|  the  subtenra- 
neons  thunders  were  not  heard.  The  noiie  was  oircumscriAed 
within  a  Tory  naitow  kpaoe,  in  the*' Mgibtt.  o^'a'priAlHiTe 
schivt^  wfaicU'  apiMlH^m  tiMritiM  scBfttj  d^^ 
richest  silver  mines  of  the  known  world,  and  on  which  veat 
trap  porphyriesy  slate^  afid^iftbatia.fjriieiif/nfi^. 
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flumths^-  witbjc^t  dbukiBg  the .  earth.  In  re^ioiii 
fEur  distant  from  activis  voloaaoes.   . 

In  prppoFtion  as  equiiuoetial;  America^  shall 
inerease  in  caltura  add  poflulatton^  ^nd.  the 
system  of  volcanoes  of  the  central  tahle4aisd 
^  Mexico^  of  the  Caiibbee  islands^  of  Popayan^ 
of  Lost  Pastos,  .and  Quito,  are  more  aAtesE^ely 
obeerved^  the  confiectioii  of  6ril(Jtioh8  and:  .of 
earthquakes  9  which  preo6de  arid  semetiniM 
«xx)inpaay  these  eruptions,  will  be  inbre  gcMw 
n^y  ffcogni^sedi  .  This  volcanoes  we;ha¥6  jN»* 
mentioned,  particularly  those  of  the  Andes, 
^hich  rise  above  the  enormous  bfsight;of  two 
^housaad.  five  hundred  toisv,  predent  ^I'eaC  od* 
'vantages  for  observati<m.  The  p6rkklfifoftli6if 
cvtiptions  are  singularly  regular,  'ifliey  t^m&Sn 
tiiirty  or  forty  years  without  emitting  scoriae, 
wishes,  or  even  vapours.  In  this  interval,  I 
^«oiild  not  perceive  the  smallest  trace  of  sotioke 
^m  the  summit  of  Tanguragua  or  Cotopaad.  A 
^st  of  vapours,issuing  from  the  crater  of  Mount 
Vesuvius,  scarcely  attracts  the  attention  of  the 
inhabitants  of  Naples,  accustomed  to  the  move- 
ments of  that  little  volcano,  which  throws  out 
slags  sometimes  during  two  or  three  years  suc^ 
cessively.  It  thence  biieom^  difficult  to  judge, 
whether  t^e  emission  of  slags  have  been  more 
fre^ent  at  the  time  when  an  earthquake  has 
l)een  felt  in  the  Apennines*  On .  the  ridge  of 
the  Cordilleras  every  thing  assumes  a  nvori 
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decided  character.  An  eruption  of  ashes^  wfaicb 
lasts  only  a  few  minutes,  is  often  followed  by  a 
calm  of  ten  years.  In  such  circumstances,  it 
is  easy  to  mark  the  periods,  and  recognize  the 
onncidence  of  phenomena. 

Admitting  what  we  cannot  doubt,  that  the 
destruction  of  Cumana  in  1797,  and  that -of 
Caraccas  in  1812,  indicate  the  influence  of  the 
Tcdcanoes  of  the  Caribbee  islands*  on  the  com-' 
motions  felt  on  the  coasts  of  Terra  Firma,  it 
will  be  advantageous,   before  we  close  thi& 


»  i  • 


*  The  foUowing  is  the  series  of  the  phenomena : 

a7th  of  September,  1796.     Emplion  in  the  West  luilk 

islands.;   Volcano  of  Gqadaloupe. 

Noveml^r,  1706.    The  volcano  of  Pasto  begins  t9  .emit. 

smoke. 

I 

*  J  .  • 

14th  of  December,  1796.    Destraction  of  Camana. 
-  4thof  Febmary,  1797.     Destruction  of  Rrobanfltia.' 

SOtk  of  Jaiiiiaryy  1811 .  Appearance  of  Sabrina  iaUtBd,  m^ 
t)ie  Aaores.  It  increases  particularly  on  the  16th  of  JHoa,* 
1811,  . 

May,  1811.  Beginning  of  the  earthquake?  in  the.  islapd 
St.  Vincent,  which  lasted  till  May,  1812. 

Mth  of  December,  1811.  Beginning  of  the  commotions 
in  the  Valley  of  the  Missisippi  and  the  Ohio,  which  lasted  tiil 

1818.  ; 

December,  1811.    Earthquake  at  Caraocas. 

26th  of  March,  1811.  Destruction  of  Caraccas.  Earth* . 
quakes  which  continued  till  1813. 

80th  of  April,  1811.  Eruption  of  the  foicano  in  St.  Vib- 
oe»t*a;*. and  thesattie  day^ subterranean  noises  at  Caraccas, 
iHHii^o  the  banks  of  the  Apura. 
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chapter,  to  take  a  rapid  view  of  this  Mediter ra- 
man  Archipelago.  The  volcanic  islands  form 
one  fifth  of  that  ^eat  arch  extending  from  the 
coast  of  Paria  to  the  pleninsula  of  Florida, 
iluniling  from  Soirth  to  North,  they  close  this 
interipr  sea  on  the  eastern  side,  while  the 
Greater  West  India  islands  appear  like  the 
remains  of  a  group  of  primitive  mount^ns,  the 
summit  of  which  seems  to  have  been  between 
Cape  Abacou,  Point  Morant,  and  the  Copper 
Afauntainsy  at  that  spot,  where  the  islands  of 
St.  Domingo,  Cuba,  and  Jamaica,  are  nearest  to 
each  other.  Considering  the  basin  of  the  At- 
lantic as  an  immense  valley  9^  which  separates 
the  two  continents,  and  where,  from  20^  South 
4o  30°  North,  the  saliant  angles   (Brazil  and 

'*  See  my  first  geological  sketch  of  South  America,  pub- 
■fished  bj  Mr.  de  la  Mctherie  in  the  JourtuU  de  Phynque, 
vol.  Ifiiy  p.  33.    The  coasts  of  the  ancient  continent,  between 
5^  and  IQo  North,    have  the  same  direction  (from  S.  £. 
to  N.  W.)  as  tlie  coasts  of  America  between  8°  South  and 
10**  North.     The   direction  of  the  coast  is,  on  the  con- 
trary, from  S.  W.  to  N.  E.  in  America,  between  30^  and 
TV ;    and  in  the  ancient  continent    between  25o  and  70". 
The  Yallej  is  narrowest  (300  leagues)  between   Cape  St. 
Koch  and   Sierra  Leone.      Proceeding  toward  the  North 
along  the  coasts  of  the  New  Continent,  from  it's  pyramidal 
extremity,  or  the  Straits  of  Magellan,  we  imagine  we  recog- 
nise the  effects   of  a   repulsion   directed    first  toward   the 
North-East,  then  toward  the  North- West,  and  finally  again 
to  the  North- East. 
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S9Tie9»mtti<l)  cprne^pon^  to  the  e^tvmg  HVfiM 
((bf)  gi4}f  Qf  Go^incM  Bud  the  qea  of  tb^  WmI 
Ifidi^),  we  agrfi  Io4  to  thinks  thut  tbe  UttMr  iwa 
9W^  itfs  fpnnatHn^  to  the  motion  of  cmrmln^ 
ftoving^  jiVe  the  current  of  rcitatiom  »ow  esiit- 
ing^  frpip  Eaat  to  West ;  aad  wbicb  haw  givfai 
ttife  southeiii  coast  of  P^rta-Rico/St/Domiiigc% 
and  the  |i;)apd  of  Ci^ba  f  ^  so  uniform  a  ootifiga* 
ratipQ«  Tbis  supposi  tion,  not  improbabfe^  of  an 
oofAaic  inruptipn^  has  been  the  source  of  tiro 
pthor  hypotheses  on  the  origin  of  the  SmaUflr 
West  India  islands.  Some  gecdogista  admit, 
ll^t  tbQ  unmterrupted  chain  of  islands  team 
Trmidf!4  to  Hprida  exhibits  t^e  remains  4fitt 
Ikn^^Ofit  chain  of  mountains.  They  join:  the 
chaia  spmetimes  to  the  granite  of  French  Guu 
ana,  sometimes  to  the  calareous  mountains  of 
Pari.  Others,  struck  with  the  difference^  of 
geognostical  constitution  between  the  primitive 
mountains  of  the  Greater  West  India  islands 
and  the  volcanic  cones  of  the  Liess,  consider 
these  last  as  having  risen  from  the  bpttom^  of 
the  sea. 

If  we  reooUect,  that  volcanic  swellings^  when 
they  take  place  through  elongated  crevices, 
affect  most  commonly  a  straight  direction,  we 
shall  find  it  difficult  to  judge  from  the  disposi- 
tion of  the  craters  alone,  whether  the  volcanpes 

i 

*  Between  Cape  Maysi  and  Cape  Crue. 


Im«b  tMkmged  t^lfadmtnr^hiili^  or  Javs  ahrafs 
WMftisQUlted.  Siqipottiig  on  irrnptifHi  of  the 
«MM  |9^  il4Ke  fdaoe  either  in  the  e^ 
tho  iirikaml  oi .  Jafit  *,  or  in  the  Cordilleras  of 
^ijatimpte  flfid  Nicani^a^  where  ao  many  bun^ 
Snc  ipowitftms  fonn  but  Dote  ehain^  that  chain 
^w^mki  U*  divided  into  Beveral  idlands,  and  per* 
if^j  rwemble  tfae  Caribbean  Archipelago.  The 
^miioQ  df  prijaiitive  formations  and  volcanic  rocka 
in  $b»  BM^  mnge  of  mountain  has  nothing  in  it 
strangle :  it  is  very  distincdy  to  be  seen  in-mjf' 
,j|mgiioitiaal  seetion$  of  the  CwdillMti  of  the 
^Aqdeft*  The  traohytes  and  basaltes  of  Popayan 
<ara;6q)onted  frmn  the  system  of  the  volcanoes 
M  Quito  hy  the  mica-slates  of  Almaguer ;  the 
volcanoes  of  Quito  from  the  trachytes  of  Assuay 
l)y  the  gneiss  of  Condorasto  and  Guasunto  ^^ 
There  does  not  exist  a  real  chain  of  mountains 
running  South « East  and  North -West  from 
Oyapoc  to  the  mouths  of  the  Oroonoko^  and  of 
irhich  the  Smaller  West  India  islands  might  be  a 
northern  prolongation.    The  granites  of  Guiana, 

t  RmfifM^  Hutotf  ofJma,  1817,  p.  23*^28.  Tbe  principal 
lilt  of  tkft  volcaooes  of  Jan,  od  a  distaoce  of  100  leagoea, 
ran  fipont  Wesi  to  Eaf  t^  Ibroogh  the  moootaiDs  of  Oagak, 
<Mc^  TftDkobBOtFrabu,  Uegaraog,  Merapi,  Lawu,  Wiiis^ 
AiJDMy  Datary  and  Tasbem. 

\  Goosolt  tbe  Nhellement  Barom^trique,  Tableau  im 
hn^Umu  deg  Jnd€9,  in  my  Obg,  dit.^  vol.  i,  p.  2^,  and  91 1, 
(N.  126^220. ) 
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as  well  as  the  hornblende  slates  ^^  which  I  sUW 
near  Angostura,  on  the  banks  of  the  Lower 
Oroonoko^  belong  to  the  mountains  of  Pacaralmo 
and  of  P^rime,  stretching  from  West  to  East^* 
in  the  interior  of  the  continent,  and  not  ill  a 
direction  paraUel  with  the  coast,  between- the 
mouths  of  the  River  of  Amaasons  and  the  Qroo^ 
noko.  But  notwithstanding  we  find  no  chain 
of  mountains  at  the  North-East  extremity  of 
Terra  Flrma,  that  has  the  same  direction  as  the 
Archipelago  of  the  Smaller  West  India  islands^ 
it  4oes  not  follow  from  this  circumstance  atoney 
that  the.  volcanic  mountains  of  the  Archipeli^ 
may  not  have  belonged  originally  to  the  conti-^ 
nent,  to  the  littoral  chain  of  Caraccas  and 
Cum^ia  |. 
• 

*  Hambitndtcfdtfer,  amphibolUes  schittoides  of  Brongoiart 

f  From  the  cataracts  of  Atures  toward  the  Rio  Esqaibo. 
This  chain  of  Pacaraimo  divides  the  waters  of  the  Caroi^ 
from  those  of  the  Rio  Pari  me,  or  Rio  de  Aguas  Blancas. 
See  ray  Analyse  de  V Atlas  geograpk.  PI.  xvi. 

t  Among  the  numerous  examples,  which  the  stmctore  of 
the  Giobe  displays,  we  shall  mention  only  the  inflexion  at 
a  right  angle  formed  by.  the  High  Alps  toward  the  marititne 
Alps,'  in'  Europe ;  and  the  B^our-tagh,  which  joins  trans* 
veraely  the  •  Mous.tagh  with  Himalaya^  in  Asia«  Amid  the 
prejudices,  which  impede  the  progress  of  mineralogies  goo^ 
graphy,  we  may  reckon,  1st,  The  supposition  of  a  perfect 
ttbiformity  of  directiou  in  the  chains  of  mountains;  Sd,  The 
hypothesis  of  a  continuity  in  all  the  chains  -,  3d,  The  sup(K>« 
iition,  that  the  highest  summits  determiue'the  direction  of  a 


41 


<  In  exposing  the  (Ejections  of  some  celebrated 
•feAturaliBts^  I  am  for  from  maintainmg  the  an- 
cient contiguity  of  all  the  Smaller  West  India 
jslands.  I  am  rather  inclined  to  consider  them 
M  islands  heaved  up  by  fire^  and  ranged  in  that 
i-egular  line^  of  which  .we  find  the  most  striking 
examples  in  so  many  volcanic  hills  in  Auvergne, 
in  Mexico,  and  in  Peru.  The  geognosticfd  con- 
stitution of  the  Archipel^o  appears,  from  the 
little  we  know  respecting  it,  to  be  very  similar 
to  that  of  the  Azores  and  Canary  islands.  Primi- 
^ve  formations  are  nowhere  seen  above  ground*; 


tentra)  chaio ;  4th,  The  idea^  that  in  all  places^  where  great 
rivers  take  rise^  we  may  admit  great  tablb-laods,  or  very 
bigh  mountains. 

*  Aocording  to  Messrs.  Moreau  de  Jonu^  and  Cortes 
{Jimmal  de  Physique^  torn.  Ixx,  p.  120).  Dupuget  and  Le- 
hUmd  imagined  they  had  recognised  granite  in  the  mountain 
Peiee  of  Martinico^  and  in  other  parts  of  the  Archipelago 
Woyage  aux  AnHUUi,  torn.  \,  p.  87,  274,  and  410).  Gneiss 
iias  been  mentioned  as  forming  a  part  of  the  solfatara^  at  St. 
-Kit's.  We  cannot  be  too  much  on  our  guard  against  these 
indications  of  rocks  in  works,  the  authors  of  which  are  less 
familiarized  with  the  name  than  with  the  object  How 
great  was  my  surprise,  when>  during  my  stay  at  SaDta-Fe- 
de.Bogota,  Mr.  Mutis  showed  me  in  the  Journal  de  Physique 
^  17a6>  p.  321,  a  paper  of  Mr.  Leblond,  where  this  tra- 
veller, in- other  respects  accurate,  describes  the  table-land  of 
l^ota,  where  he  resided  during  some  years,  as  granitic. 
We  find  there  nothing  but  secondary  formations,  sand-stones 
«ad  gypsum  ;  not  even  detached  fragments  of  granite. 


W&  find  only  what  beloogA  unqocatibnid^lst  ti 
vaiefuou[>^&ldipaiNlai«i,  xlolerites^  hamltfHj  ag 
gbmerated  ficorift,  tofas,  axid  pumice  Bttmm 
Among  the  Umtetoiie  ftmnationfi  we  mw 
distingoi^li  thQ0e»  which  are  ewentially  fioboi 
dioate  to  volcanic  tufas  ^,  from  tho^e  which  99 
pear  to  be  the  work  oi  madrepores  and  <>^ 
aHK>phytai.  The  latter^  according  to  Mr.  Moistt 
de  Jpnues^  seem  to  lie  on  shoals  of  a  volcanl 
Dfttnri^.  Those  mountains;which  present  tracei 
of  the  action  of  fire  more  or  less  recent^  aiM 
gome  of  which  reach  nearly  nine  hundred  toisii 
of  elevation,  are  all  situate  on  the  western  skir 
of  the  Smaller  West  India  islands  ^.  Each  islan< 

*  We  have  noticed  some  of  the  above  (vol.  iiiy  p.  676) 
after  Mr.  von  Buch^  at  Lancerota^  and  at  Fortaventara,  i 
ihe  Sjstem  of  the  Canary  Islands.  Among  the  snaller  ishnid 
of  the  West  Icidies,  the  fblk)wing  islets  are  entirely  caloarMOi 
aecording  to  Mr.  Cortes:  Marigahin^,  la  Desirad,  th 
Grand  Terre  of  Goadaloupe^  and  the  Orenadillas.  Aocofdin 
to  the  obeerrations  of  Mb  naturalist*  Coraiea  and  Sofwdi' 
(Bben  Ajffe)  present  oply  calcareeas  foraMtions.  Mi 
Certcs  divides  the  West  India  islands  into,  Ist^  those  eoa 
tatning  at  onee  primitive,  seeondary^  and  voloanie  fomalHNN 
hk^  the  greater  islands  ;  ^nd,  those  entirely  caleayeooa,  a 
at  least  so  considered)  as  Martgalante  and  Carasea;  9pd 
thase.  al  ence  veleanic  and  calcareous^  at  Antigaa»  St.  Bai 
tholonewy  St.  Martin,  and  St.  Thomas;  4th«  those  wfaie 
display  volcante  rocks  only,  as  St.  Vinoent,  St.  Lucia^  ao 
St.  Eastatia. 

'  t  See  the  observations  of  Mr.  Amie,  in  his  R^tppvfi  m 
VEtat  du  Vokcm  dels  Quadeloupeen  1797,  p^  17. 
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1i  not  tht  eflfect  <tf  one  single  heaving  up:  mo6t 
of  them  appear  to  eondist  af  isolated  masses^ 
wMch  have  been  progressively  united  together 'ii'. 
The  matter  has  not  been  emitted  from  one  mouthy 
but  from  several :  so  that  a  single  island  of 
small  extent  contains  a  whole  system  of  volca- 
noes 'f',  reg]  ons  purely  basaltic^  and  others  covered 
with  recent  lavas.  The  volcanoes  still  burning 
are  those  of  St.  Vincent,  St.  Lucia^  and  Guada- 
loupe.  The  first  threw  out  lavas  in  1718  and 
1812 :  in  the  second  there  is  a  continual  forma- 
tioii  of  sulphur  by  the  condensation  of  vapours, 
wh\ek  issue  from  the  crevices  of  m  auciept 
crater.  The  last  eruption  of  the  volcano  of 
Guadaloupe  took  place  in  1797.  The  Solfetara 
of  St.  Christopher*s  was  still  burning  in  1692. 
At  Martinico,  Vauclin,  Montague  Pel^e,  aind 
the  crater  surrounded  by  the  five  paps  of  Carbet^ 
must  be  considered  as  three  extinguished  vol- 
canoes. The  effects  of  thunder  have  been  often 
confounded  in  that  place  with  subterranean  fire. 
No  good  observation  has  coi^firmed  the  sup- 
pwed  eruption :{;  of  the  22nd  of  January,  1792, 
The  g^oup  of  volcanoes  in  the  Caribbee  islands 

^  See  above,  vo\,  i,  eh.  'i,  p.  265. 
^  These  phenomcDa  are  very  n^eU   indicated  in  the  fine 
geological  cbmrU,  that  Mr.  Moreaii  de  Jonn^s  is  going  to 

t  J(mrnal  des  Mines,  toin.  iii>  p.  59.     Id  order  to  exhibit 
^  one  point  of  view  the  whok  iysiem  of  the  volcanoe$  of  the 
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k'eseinbles,  that  of  the  volcaiioes  of  Quito  .and 
I^s  Pastos;  <$m^ers>  with  which  the  subterra^^ 
nean  fires  does  not  appear  to  commumcate,  are- 
ranged  on  the  same  line  with  bmning  craters, 
and  alterpate  with  them. 


Smaller  West  India  iilandn^  I  shall  trmc<^  in  this  note  tbe  diret* 
tioa  of  the  islands  from  Soolli  to  Norths—  Grenada,  an  ancient 
crater^  fliled  with  water ;  boilings  springs ;  basalts  betweeo 
St.  George  and  Goave. — SU  Vincent^  a  burning  volcano.— 
Si,  Lucia,  a  very  active  solfatai-a,  named  Oualibou,  two  or 
three  hundred  toises  high  ;  jets  of  hot  water,  by  which  small 
basins  are  periodically  tilled. — MarHnko,  three  great  exbn- 
giihhed  volcanoes  $  Vauclin,  the  paps  of  Carbet,  which  'kite 
perhaps  the  most  elevated  summits  of  the  smaller  islands, 
and  Montague  PeMe.  (The  height  of  this  last  mountaiii  is 
probably  800  toises ;  according  to  Leblond,  070  toises  j  ac- 
cording  to  Dupuget,  736  toises.  Between  Vanclin  and  the 
ibldspar-lavas  of  the  paps  of  Carbet  is  found,  as  Mr.  Moreau 
de  Jonn^  asserts^  in  a  neck  of  land,  a  region  of  ancient 
basalts  called  La  Roche  carrie).  Thermal  waters  of  Prft- 
cheor  and  Lameutin.  —  Damintca,  completely  volcanised..:- 
Guadaloupe,  an  active  volcano,  the  height  of  which>  according 
to  Leboucher,  is  799  toises,  to  Amie,  850  toises. — Monlserrai^ 
a  solfutara,  fine  porphyritic  lavas  with  large  crystals  of  feld- 
spar and  hornblende,  neal*  Galloway,'  according  to  Mr. 
Nngent.-t-JViertf,  o  solfatara,— ^<.  ChrUtopher'i,  a  solfatara 
at  Mount  Misery.  —8/.  Eustatia,  a  crater  of  an  extinguished 
volcano,  surronnded  by  pumice  stones.  (Trinidad,  which  is 
traversed  by  a  chain  of  primitive  slates,  appears  to  have 
anciently  formed  a  part  of  the  littoral  chain  of  Cumana,  and 
not  of  the  system  of  the  mountains  of  the  Caribbee  islands, 
Edwards's  History  of  the  West  Indies,  vol.  iii,  p.  275. 
Dauxion  Lavaysse,  vol.  ii,  p.  60. 
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Notwithstanding  the  intimate  connection^  that 
manifests  itself  in  the  action  of  the  volcanoes  of 
the  smaller  West  India  islands  and  the  earth- 
quakes of  Terra  Firma,  it  often  happens,  that 
shocks  felt  in  the  volcanic  Archipelago  are  not 
propagated  to  the  island  of  Trinidad,  or  to  the 
coasts  of  Caraccas  and  Cumana/  This  pheno- 
menon has  nothing  in  it  surprising :  even  in  the 
Caribbees  the  commotions  are  often  confined  to 
one  place.  The  great  eruption  of  the  volcano' 
in  St.  Vincent* s  did  not  occasion  an  earthquake 
at  Martinico  or  Guadaloupe.  Loud  explosions 
were  heard  there,  as  well  as  at  Venezuela,  but 
the  ground  remained  tranquil. 

These  explosions,  which  must  not  be  con- 
founded with  the  rolling  noise  that  every  where 
precedes  the.  weakest  commotions,  are  often 
heard  on  the  banks  of  the  Oroonoko,  and  par- 
ticularly, as  we  were  assured,  on  the  spot  be- 
tween the  Rio  Arauca  and  Cuchivero.  Father 
Morello  relates,  that  at  the  mission  of  Cabruta 
the  subterranean  nmse  so  much  resemblei^  dis- 
charges of  small  cannon  (padereroes),  that  it  has 
seemed  as  if  a  battle  were  heard  at  a  distance. 
On  the  21  St  of  October,  1766,  the  day  of  the 
terrible  earthquake  that  desolated  the  province 
of  New  Andalusia*,  the  ground  was  agitated  at 
onee  at  Cumana,  at  Caraceas,  at  Maracaybo, 

♦  See  chap,  iv,  vol.  ii,  p.  21Q. 
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The  following  is  the  series  of  phenomena  re-i 
marked  on  the  northern  coasts  of  Cumima, 
Nueva  Barcelona^  and  Caraccas ;  and  presumed 
to  be  connected  with  the  causes^  that  produce 
earthquakes  and  eruptions  of  lava.    We  shall 

may  cootain  strata  of  coal,  with  primitive  porphyries.*^  W<^ 
have  jast  described  earlhqaakes  in  lands  entirely  granitio,  ift 
vast  regions  where,  on  the  banks  of  the-Oroonoko,  no  other 
formation,  primitive  or  secondary^  rests  on  the  granite.  We 
shall  soon  see,,  that  boiling  springs  gush  out,  as  if  by  prefe-i 
rence,  from  granite  and  gneiss ;  and  that  the  trachytes,  or 
trap-porphyries  of  the  Andes,  far  from  belonging  to  tli^ 
formation  of  red  sandstone,  or  to  those  fUetaporphyriet  whidh 
Messrs.  Stefieos  and  Frciesleben  have  so  well  described,  iasM 
in  the  midst  of  volcanic  lands  from  mica-slate  and  gneiss.  The 
natnre  and  disposition  of  the  strata  in  the  interior  of  the 
Eartht .  especially  in  primitive  formations,  appear  to  me  bqt 
little  favourable  to  the  hypothesis  of  a  great  pile,  the  action 
of  which  occasions  shocks  at  the  surface  of  the  Globe,  and 
causes  (by  the  chemical  action  of  the  electro-motive  apparatus) 
in  brine  springs  and  thermal  waters  so  surprising  a  constancy 
in  their  mixture  and  specific  gravity.  (  Geogn^  ^a/<>t  P*  9^ 
and  335).  A  person  who  has  lived  a  long  time,  like  me,  in 
the  Cordilleras  of  the  Andes,  who  has  heard  these  explosiooi 
propagated  through  the  interior  of  the  Globe,  who  hais  aoeo 
those  enormous  effects  of  the  heaving  up  of  the  earth,  those 
swollen  masses,  which,  bursting,  throw  ont  immense  quantitiei 
of  water,  mud,  and  vapours,  finds  it  difficult  not  to  admit  the 
existence  of  cavities,  of  oonf munications  between  the  oxidated 
part  of  the  Globe,  and  that  part  which  abounds  in  metalloids 
in  solphnrets  of  sil«x,  and*  other  siibstaaces  not  oxidatdd' 
See.  aboves  chap,  ii,  vol.  i,  p.  25tC ;  and  chap,  iv,  vol.  ii 
p.  237. 
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begin  with  the  easternmost  extremity,  the  islfmd 
of  TVinidid;  which,  as  we  have  said  above, 
seems  nther  to  belcmg  to  the  shore  of  the  con- 
tincsDt,  than  to  the  system  of  the  mountains  of 
the  West  India  islands. 

Tlie  pit  which  throws  up  asphaltum  in  the 
bay  of  Mayaro,  on  the  eastern  coast  of  the  island 
of  Trimdad,  to  the  South  of  Point  Guataro. 
This  is  the  Mine  of  Chapapole  or  mineral  tar  ^f 
the  country.  I  was  fissured,  that  in  the  months 
<rf  March  and  June  the  eruptions  are  often  at- 
te&ded  with  violent  explosions,  smoke,  and 
flames.  Almost  on  the  same  parallel,  and  also 
in  (iie  sea^  but  to  the  West  of  the  island  (near 
Pnnta  de  la  Brea,  to  the  South  of  the  port  of 
NapaiwBio),  wq  found  a  similar  vent.  Oh  .the 
neighbouring  coast,  in  a  clayey  ground,  appears 
the  celebrated  lake  of  asphaltum  (Laguna  de  la 
Brea)^  a  marsh,  the  waters  of  which  have  the 
^anie  temperature  as  the  atmosphere.  Hie 
small  cones  situate  at  the  South-West  extremity 
of  the  island,  between  point  leacos  and  the  Rio 
£rm,  appear  to  have  some  analogy  with  the 
>^olcanoes  of  air  and  mud,  which  I  met  Tdth  at 
Tarbaco  in  the  kingdom  of  New  Grenada*.  I 
inention  these  situations  of  asphaltum  on  ac- 
<^mt  of  the  remarkable  circumstances,  which 
^  peculiar  to  them  in  these  regions ;  for  I  am 

^  ^auxion-Lavaysse,  Foyagt  d,  la  TriniU,  p.  2b,  30,  and  83. 
VOL.  IV.  E 
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inot  unaware,  that  naphtha,  petroleum^  ai 
asphaltum  are  found  equally  in  vokiamc  m 
secondi^ry  regions  ^,  and  even  more  firequaul 
in  the  latter.  Petroleum  is  found  floating  < 
the  sea  thirty  leagues  North  of  Trinidad,  arom 
the  island  of  Grenada^  which  contains  an  I 
tinguished  crater  and  basalts. 

Hot  springs  of  ImpsL^  at  the  North-earte 
extremity  of  New  Andalusia,between  RioCaril 
iSoro,  and  Yaguarapayo.  Air-volcano,  or  Sal 
of  Cumacatar,  to  the  South  of  San  Jose  aj 
Carupano,  near  the  noi*tbem  coast  of  the  cc 
tinent,  between  La  Montana  de  Paria  and  t 
town  of  Cariaeo.  Almost  constant  explonc 
are  felt  in  a  clayey  soil,  winch  is  affirmed  to 
impregnated  with  sulphur.  Thermal  hydroBi 
phuretted  waters  gush  out  with  such  violett 
that  the  ground  is  agitated  by  very  seneil 
shocks.  It  is  said,  that  flames  have  been  fi 
quently  seen  issuing  out  since  the  great  eart 


*  The  ibflamnaable  eamnatioDs  ^(ofhydrogeit  ps  codtalb 
phtha  in  a  state  of  suspension)  of  Pietra  Mala  issoa  ft 
•the  Alpine  lime  stone,  which  nay  ^  traced  from  CoTiglii 
to  Ratioofa,  and  which  lies  on  ancient  sandstone  near  Scai 
TAsino.  Under  this  ancient  sandstone  (red  s^andstone) 
find  black  transition  limestone  and  the  grauwdcke  (qnarti 
psammite)  of  Florence,  Respecting  the  asphaltnm  of 
•secondary  mountains  of  Thnringia,  see  Freieaieben,  JC^ 
tchiefer,  vol.  iii,  p.  27 ;  iv,  p.  388.  fHausmaun  NordteuU 
Ikitr.  St.  i,  p.  93.) 
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quake  of  1797.  These  facts  are  well  worthy  of 
hmg  examined  by  an  enlightened  traveller. 

Petroleum  spring  of  Buen  Pastor^  near  the 
Rio  Areo.  Large  masses  of  sulphur  have  been 
foond  in  clayey  soils  at  Guayuta,  as  in  the  valley 
of  San  Bonifapio*,  and  near  the  junction  of  the 
Rio  Piio  with  the  Oroonoko. 

Aguas  calienteSy  on  the  South  of  the  Rio  Azul^ 
and  the  hollow  ground  of  Cariaco,  which,  at  the 
pmod  of  the  great  earthquake  of  Cumana,  threw 
up  hydrosulphuretted  waters  and  viscous  pe- 
troleum •f'. 

Hot  waters  of  the  Gulf  of  Cariaco  ♦. 

Petroleum  spring  in  the  same  Gulf,  near  Ma- 
niquarez.    It  springs  from  mica-slate  §. 

Flames  issuing  from  the  earth,  near  Cumana, 
on  the  banks  of  the  Manzanares,  and  at  Mari- 
guitall,  ^^  ^^^  southern  coast  of  the  Gulf  of 
Cariaco,  at  the  time  of  the  great  earthquake  of 
1797. 

Igneous  phenomena  of  the  mountain  of  Cii- 
chivano,  near  Cumanacoa  % 

Petroleum  spring  gushing  from  a  shoal  to  the 

*  Chap,  viti,  vol.  iii,  p.  185. 
^  Chap,  iv^  vol.ii,  p.  216;  and  chap,  viii^  vol.  iii,  p.  186. 
X  Chap,  viii^  vol.  iii^  p.  199. 
k  Chap.  V,  vol.  ii,  p.  290. 
II  Chap,  iv,  vol.  ii,  p.  219. 
f  Chap,  vi^  vol.  iii^  p.  81. 
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North  of  the  Caraccas  islands «.  The  smdl  of 
this  Spring  warns  ships  of  the  danger  of  this 
shoal^  on  which  there  is  only  one  fathom  ol 
water. 

Thermal  springs  of  the  mountain  of  the  Bri- 
gantine,  near  Nireva  Barcelona.  Temperatuw 
43-2°  cent. 

Thermal  springs  of  Provisor,  near  San  Diego 
in  the  province  of  New  Barcelona.    . 

Thermal  springs  of  Qnoto,  between  Turmerc 

and  Maracay^  in  the  valleys  of  Aragua,  to  dli 

West  of  Caraccas.  ^ 

Thermal  springs  of  Mariara^  in  the  sam< 

valleys.    Temperature  58'9®. 

Thermal  springs  of  Las  Trincheras,  betweei 
Porto  Cabello  and  Valencia^  issuing  from  granite 
like  tho6e  of  Mariara,  and  forming  a  river  c 
warm  water,  Rio  de  Agims  Calientes.  Tempa 
ature  904^. 

Boiling  springs  of  the  Sierra  Nevada  of  Mi 
rida* 

Aperture  of  Mena,  on  the  borders  of  Lai 
Maracaybo.  It  throws  up  asphaltum,  and  emii 
(it  is  affirmed)  gazeous  emanations,  which  tal 
fire  of  themselves,  and  are  seen  at  a  great  di 
tancei 

These  are  the  springs  of  petroleum  and  ^ 
thermal  waters^  the  igneous  meteors,  and  tl 

•  Chap,  xi,  vol.  iiiy  p,  367. 
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Sections  of  muddy  substances  attended  with 
apiofiions,  of  which  I  acquired  the  knowledge 
in  the  vast  provinces  of  Venezuela^in  a  space  of 
two  hundred  leagues  from  East  to  West.  These 
various  phenomena  have  singularly  agitated  the 
minds  of  the  inhabitants  since  the  great  catas- 
trojriies  of  1797  and  1812:  yet  they  present 
nothing  that  constitutes  a  volcano,  in  the  sense 
which  has  hitherto  been  attributed  to  this  word. 
If  the  apertures,  which  throw  up  vapours  and 
water  with  a  violent  noise,  be  sometimes  called 
vokancitos,  it  is  only  by  such  of  the  inhabitants, 
as  are  persuaded,  that  volcanoes  must  neces- 
sarily exist  in  countries  so  frequently  exposed  to 
earthquakes.  Proceeding  from  the  burning 
crater  of  St.  Vincent's  to  the  South,  the  West, 
and  South- West,  first  by  the  chain  of  the 
Caribbee  islands,  then  by  the  littoral  chain  of 
Cumana  and  Venezuela,  and  finally  by  the  Cor- 
dilleras of  New  Grenada,  for  the  space  of  three 
hnndred  and  eighty  leagues,  no  active  volcano 
occurs  before  Purace,  near  Popayan.  One 
cf  the  most  remarkable  geological  facts  is  this 
total  absence  of  apertures,  through  which  melted 
substances  can  issue,  in  that  part  of  the  con- 
tinent, which  stretches  to  the  East  of  the  Cor- 
dillera of  the  Andes,  and  to  the  East  of  the 
Stony  Mountains. 

We  have  examined  in  this  chapter  the  great 
commotions,  which  shake  from  time  to  time  the 
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stony  crust  of  the  Globe^  and  scatter  desolaCio 
in  a  country  fovbured  by  the  most  precious  gif 
of  nature.  An  uninterrupted  calm  prevails  i 
the  superior  atmosphere;  but^  tb  use  an  e^ 
pression  of  Franklin's  more  ingenious  than  tmi 
the  thunder  often  rolls  in  the  subterranean  a 
mosphere^  amid  that  mixture  of  elastic  fluid 
the  impetuous  movements  of  which  are  fin 
quently  felt  at  the  surface  of  the  Earth.  1 
describing  the  destruction  of  so  many  populoi: 
cities^  we  have  given  a  picture  of  the  greatei 
calamities  that  afflict  mankind.  A  nation,  figh 
ing  for  independance,  is  suddenly  exposed  1 
the  want  of  subsistence,  and  of  all  the  nece 
saries  of  life.  Famished,  without  shelter^  tl 
inhabitants  are  dispersed  through  the  countr 
Great  numbers  of  those,  who  have  escaped  froi 
the  ruin  of  their  dwellings,  are  swept  away  I 
disease.  Far  from  strengthening  mutual  coi 
fidence  among  the  citizens,  the  feeling  of  mi 
fortune  destroys  it ;  physical  calamities  augmei 
civil  discord ;  nor  does  the  aspect  of  a  counti 
bathed  with  tears  and  blood  appease  the  fury  < 
the  victorious  party. 

After  the  recital  of  so  many  calamities^  it 
soothing  to  repose  the  imagination  on  consol 
tory  remen]J[)rances.  When  the  great  catastropl 
of  Caraccas  was  known  in  the  United  State 
the  Congress,  assembled  at  Washington,  unan 
mously  decreed,  that  five  ships  laden  with  floi 
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should  be  sent  to  the  coast  of  Venezuela,  to  be 
distributed  among  the  poorest  inhabitants.  So 
generous  a  supply  was  received  with  the  warmest 
gratitude ;  and  this  solemn  act  of  a  free  people, 
this  mark  of  a  national  interest,  of  which  the 
increasing  civilization  of  our  old  Europe  displays 
but  few  recent  examples, seemed  to  beavaluable 
pledge  of  the  mutual  benevolence,  that  ought 
for  ever  to  umte  the  nations  of  both  Americas. 
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CHAPTER  XV, 


Departure  Jram  Caracats.^-^Momntains  of  Si 
'Pedro  and  of  L09  Jbjie«r,-^Z^  Victoria.- 

Valleys  of  Aragua. 


To  take  the  shortest  road  from  Caraccas 
the  banks  of  the  Oroonoko,  we  should  ha 
crossed  the  southern  chain  of  mountams  b 
tween  Baruta^  Salamanca^  and  the  savannal 
of  Ocumare ;  traversed  the  steppes  or  Llan 
of  Orituca;  and  embarked  at  Cabruta^  ne 
the  mouth  of  the  Rio  Guarico  ^.  But  this  dire 
road  would  have  deprived  us  of  the  opportuni 
of  surveying  the  finest  and  most  cultivated  pa 
of  the  province^  the  valleys  of  Aragua ;  of  takii 
the  level  of  an  important  part  of  the  chain  of  tl 
coast  by  means  of  the  barometer ;  and  of  d 
scending  the  Rio  Apure  as  for  as  it's  juncti< 
with  the  Oroonoko.  A  traveller,  who  has  t! 
intention   of  studying  the  configuration  ai 

*  See  chap.  xii»  vol.  iii,  p.  446 ;  and  the  sketch  of  1 
valley  of  Caraccas,  and  the  map  of  the  lower  Oroonoko  fai  1 
Atloi  Gtographique* 


natwal  riches  of  a  00011117,  is  not  guided  by 
distoDces^  but  by  the  interest  which  the  regions 
he  may  traverse  excites  in  his  mincL  Tliis 
powerful  motive  led  us  to  the  mountains  of  Los 
Teques^  to  the  thermal  springs  of  Mariat^  to 
the  fertile  banks  of  the  lalce  of  Valencia^  and 
through  the  immense  savannahs  of  Calabozo  to 
Saa  Fernando  de  Apure,  in  the  eastern  part  of 
tbe  province  of  Varinas.  Following  this  road, 
our  first  direction  was  to  the  West,  then  to  the 
^uth,  and  finally  to  the  East-South-East,,  to 
enter  the  Oroonoko  by  the  Apure  in  the  latitude 
of7^56'23\ 

In  a  journey  of  six  or  seven  hundred  leagues, 

the  longitude  being  determined  by  the  time- 

lieeper  from  the  points  of  Caraccas  and  Cumana, 

It  became  indispensable  to  fix  with  precision, 

and  by  particular  observaticms,  the  situation  of 

these  two  places.    I  have  given  above  in  the 

tenth  chapter  *  the  result  of  the  astronomical 

obs0rvat|ons  made  ^t  the  first  point  of  departure, 

Cumana;   the  second  point,  the  northermost 

I>art  of  Caraccas,  is  situate  in  10^  30"  5&'  of 

latitude,  and  69°  25'  of  longitude  -f.     I  found 

*  See  vol.  ill,  p.  313. 

1-  Mr.  Ferner,  wbo  made  his  observations  at  the  Custom 
house,  fouad  for  tlie  latitude  10*  3(K  24^ ;  aud  by  the  time- 
i^eepejr,  setiiag  out  from  Porto-Rico  (aod  admittiog  this 
place  to  be  in  6&<>  28'  3""),  ibr  the  longitude  OB""  *i3 .     Ob- 
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the  magnetic  variation,  on  the  22d  of  January^ 
1800,  out  of  the  town,  near  the  gate  of  La  Vsb- 
tora,  4^  38^  45''  North-East ;  and  on  the  30th  of 
January,  within  the  town,  at  the  University, 
4^  Sy  15";  consequently  26'  more  than  at 
Cumana.  The  dip  of  the  needle  was  42*9^,' 
cent,  division.  The  number  of  oscillations, 
measuring  the  intensity  of  the  magnetic  action^ 
during  l(f  of  time  at  Caraccas,  was  232 ;  at 
Cumana,  229.  We  could  not  make  very  nu- 
merous observations :  they  ,are  the  result  of 
an  investigation  of  three  months. 

The  day  that  we  quitted  the  capital  of  Vene- 
zuela, subsequently  swallowed  up  by  terrible 
earthquakes,  we  reached  the  foot  of  the  woody 
mountains,  that  close  the  valley  toward  the 
South-West,  where  we  slept.  We  followed  the 
right  bank  of  the  Rio  Guayra  as  far  as  the  vil- 
lage of  Antimano,  by  a  very  fine  road,  partly 
scooped  out  of  the  rock ;  and  passed  by  La 
Vega,  and  Carapa.    The  church  of  La  Vega 

servatioos  merely  celestial  gi?e  me  for  the  Square  of  La- 
Triiiidady 

By  Innar  digtaoces  from  the  Sun  and  the  stars,  -  4'^  37'  27* 
By  occultations  of  satellites      -        -         -         -  4^  37'  53^ 


Mean  -  4»»  37'  40^ 

See  Recueil  d*  Obs.  Ast,,  vol.  i,  p.  168—184.  We  exclude  a 
chronometrical  determination,  because  of  the  toasing  of  the 
boat,  near  Cape  Codera,  in  a  rough  sea.  ^ 
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flisplays  itself  in  a  very  picturesque  manner  on 
St  range  of  hills  covered  with  thick  vegetation. 
Scattered  houses  are  surrounded  Mrith  date* 
t;rees^  and  seem  to  proclaim  the  easy  circum- 
stances of  their  inhabitants.  A  chain  of  low 
mountains  separates  the  little  river  Guayra 
from  the  valley  of  La  Pascua*,  so  much  cele- 
l>rated  in  the  history  of  the  country^  and  from 
the  ancient  gold-mines  of  Baruta  and  Oripoto. 
Ascending  toward  Carapa,  we  enjoy  once  more 
the  sight  of  the  SiUa^  which  appears  like  an 
immense  dome  with  a  cliff  toward  the  sea.  This 
rounded  summit^  and  the  ridge,  of  Galipano 
orenated  like  a  wall,  are  the  only  objects,  that 
in  this  basin  of  gneiss  and  micar^late  impress 
a  character  on  the  landscape.  The  other  moun- 
"tains  are  of  a  uniform  and  dull  monotonous 
sispect. 

A  little  before  reaching  the  village  ofAnti- 
mano,  we  find  on  the  right  a  very  curious  geo- 
logical phenomenon.  In  hollowing  the  new  road 
out  of  the  rock,  two  large  veins  of  gneiss  were 
discovered  in  the  micar^late.    They  are  nearly 

*  Valley  of  Cortes^  or  Easter  Valley,  so  called  becaase 
Diego  de  Losada,  after  having  defeated  the  Teques  Indians, 
i^nd  their  cacique  Guaycapuro,  in  the  mountains  of  San 
¥edro,  spent  his  Easter  there  in  1567,  before  entering  the 
▼alley  of  San  Francisco,  where  he  founded  the  city  of 
Ctraccas,  (Oviedo,  p.  252.) 
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perpendicular,  cut  all  the  micarslate.  strata *y 
awl  are  nearly  from  nix  to  eight  toises  thick. 
These  veios  contain,  not  fragments,  but  halls  or 
spheres  of  granular  diabasis  -f*,  formed  of  con- 
eentric  layers.  These  balls  are  composed  of 
lamellar  feldspar  and  hornblende  intimately 
mixed  together.  The  feldspar. approaches  some- 
times to  vitreous  feldspar,  when  it  is  dissemi- 
pated  in  very  thin  laminae  in  a  mass  of  granular 
diabasis,  decomposed,  and  emitting  a  strong 
argillaceous  smell.  The  diameter  of  the  spheres 
is  very  unequal,  sometimes  four  or  eight  inches, 
SQmetimes  three  or  four  feet ;  their  nucleus  ia 
more  dense,  without  concentric  layers,  and  of  a 
bottle-green,  inclining  to  black.  I  could  not 
perceive  any  mica  in  them ;  but,  what  ia  very 
remarkable,  great  quaiitities  of  disseminated 

.  •  The  direclioo  pf  ihe  mict-slate  is  hor.  12*2;  dip.  72^ 
East.  Veiaa  of  gaeia»,  and  even  of  granite,  of  new  forma* 
tion,  are  very  common  in  the  metalliferous  mountains  {Erz- 
gehirge)  of  Saxonj  ^  which,  as  we  have  already  remarked, 
bear  hiuch  analogy  to  the  enYirons  of  Carac(^as.  There  are 
veins  of  granite  in  the  gneiss  at  Geyer,  and  in  the  mica*siate 
of  Johanngeorgenstadt. 

t  f/r^gruenstein.  1  remember  having  seen  similar  balls 
filling  a  vein  in  traiisitioo-slate,  near  the  castle  of  Schauen- 
stein  in  the  margraviat  of  Bayreuth.  I  sent  several  balb 
from  Antimano  to  the  collection  of  the  king  of  Spain  at  Ma* 
drid.  See  the  description  of  the  geological  specimens  from 
Caraccas,  in  my  lelter  to  Don  Joseph  Clavgo.  (j4nn,  de  HUt. 
NaL,  vol.  ii,  p.'262— 271.) 
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S;amets.    These  gametis/of  a  very  fine  red,  are 
found  in  the  gruenstein  alone,  and  not  in  the 
£fneis8,  which  serves  as  a  cement  to  the  balls, 
or  in  the  mica-slate,  which  the  veins  traverse. 
The  gneiss,  the  constituent  parts  of  which  are  in 
«  state  of  considerable  disaggregation,  contains 
large  crystals  of  feldspar ;  and,  though  it  forms 
the  body  of  the  vein  in  the  mica-slate,  it  Is  tra- 
^ers6d  itself  by  threads  of  quartz  two  inches 
thick,  and  of  a  very  recent  formation.    The 
sspeot  of  this  phenomenon  is  very  curious :  it 
mppeans  as  if  cannon-balls  were  embedded  in  a 
^wall  of  rocks.     I  also  thought  I  recognized  in 
these  same  regions,  in  the  Montana  de  Avila, 
and  at  Cape  Blanco,  East  of  La  Guay  ra,  a  gra- 
nular diabasis,  mixed  with  a  small  quantity  of 
quartz  and  pyrites,  and  destitute  of  garnets,  not 
in  veins,  but  in  subordinate  strata  in  the  micdr- 
slate.    This  mode  of  positipn  is  unquestionably 
to  be  found  in  Europe  in  primitive  mountains » 
but  in  general  the  granular  diabasis  is  more 
frequently  connected  with  the  system  of  transi- 
tion rocks,  especially  with  e^  schist  (UebergdngiS' 
thanschiefer)  abounding  in  beds  of  lydian-stone 
strongly  carburetted,  of  schistoid-jasper*,  am- 
pelites  -ff  and  black  limestone. 
Near  Antimano  all  the  orchards  were  full  of 


♦  Kleselichiejer. 
+  AlauMchxefer. 
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peach-trees  loaded  with  flowers.  Tliis  villagie 
the  Valley  and  the  banks  of  the  Macarao^  fur 
nish  great  abundance  of  peaches,  quinces,  and 
.  other  European  fruits  for  the  market  of  Caraccas 
Between  Antimano  and  Ajuntas  we  crossed  the 
Rio  <juayra  seventeen  times.  The  road  is  very 
fatiguing ;  yet,  instead  of  constituting  a  ne^ 
one,  it  would  perhaps  be  better,  to  change  the 
bed  of  the  river,  which  loses  a  great  quantity  oj 
water  by  the  combined  effects  of  filtration  and 
evaporation.  Each  sinuosity  forms  a  marsb 
more  or  less  extensive.  This  loss  of  water  is  to 
be  regretted  in  a  province,  the  whole  cultivated 
region  of  which,  with  the  exception  of  the  land 
between  the  sea  and  the  littoral  chain  of  Ma- 
riara  and  Niguatar,  is  extremely  dry.  Hic 
rains  are  much  less  frequent  and  less  violent  in 
this  place,  than  in  the  interior  of  New  Andalu- 
sia, at  Cumanacoa,  and  on  the  banks  of  the 
Guarapiche.  Many  of  the  mountains  of  Ca- 
raccas enter  the  region  of  the  clouds ;  but  the 
strata  of  primitive  rocks  dip  at  an  angle  ol 
70^  or  80°,  and  generally  toward  the  North- 
West,  so  that  the  waters  are  either  lost  in  the 
interior  of  the  E^rth,  or  gush  out  in  copious 
springs,  not  toward  the  South,  but  to  the  North 
of  the  mountains  of  the  coast  of  Niguatar,  Avi- 
la,  and  Mariara.  The  rising  of  the  gneiss  and 
mica-slate  strata  toward  the  South  appears  to 
me,  to  explain  in  great  part  the  extreme  humi- 


-^ity  of  the  coast.    In  the  interior  of  the  province 

"%ire  meet  with  spaces  of  land,  two  or  three 

leagues  square,  quite  destitute  of  springs.    The 

sugar-cane,  indigo,  and  coffee,  can  grow  only  in 

places  where  running  waters  can  be  made  to 

supply  the  artificial  irrigations  necessary  during 

-very  dry  weather.    The  first  colonists  very  im- 

-prudently  destroyed  the  forests.    Evaporation  is 

enormous  on  a  stony  soil  surrounded  with  rocks, 

'^hat  radiate  heat  on  every  side.    The  mountains 

-of  the  -coast  appear  like  a  wall,  extending  East 

and  West  from  Cape  Codera  toward  Point 

^Tucacas.    Tliey  prevent  the  humid  air  of  the 

-^hore^  these  inferior  strata  of  the  atmosphere 

'Vesting  immediately  on  the  sea,  and  dissolving 

-^he  largest  proportion  of  water,  from  penetrating 

to  the  islands.    There  are  few  apertures,  few 

ravines,  which,  like  those  of  Catia,  or  of  Tipe  ♦, 

lead  from  the  coast  to  the  high  longitudinal 

-Talleys.    No  bed  of  a  great  river,  no  gulf  allow- 

iDg  the  sea  to  flow  into  the  lands,  spreads  mois- 

:ture  by  an  abundant  evaporation.    In  the  eighth 

«ad  tenth  degrees  of  latitude,  in  re^ons  where 

^he  clouds  do  not  glide  along  the  soil,  many 

trees  are  stripped  of  their  leaves  in  the  months 

^^3f  January  and  February;  not  on  account  of 

"the  sinking  of  the  temperature,  as  in  Europe, 

T)ut  because  the  air,  at  this  season,  the  farthest 

*  Chap,  xii,  vol.  iii^  p.  455 ;  and  chap,  xiii,  p.  53:). 


from  that  of  rains,  has  nearly  attained  it's  maacv 
mum  of  dryness.  The  plants  with  Tery  tou§^ 
and  glossy  leaves  alone  resist  this  absence  of 
humidity.  Beneath  the  fine  sky  of  the  tro^icSy 
the  trayeller  is  struck  with  the  aspect  almost 
hibernal  of  the  country ;  but  the  freshest  ver- 
dure again  appears,  when  he  has  reached  the 
banks  of  the  Oroonoko,  where  another  climate 
prevails ;  and  the  great  forests  preserve  by  their 
shade  a  certain  quantity  of  moisture  in  the 
soil,  which  they  shelter  from  the  devouring 
ardor  of  the  Sun. 

Beyond  the  small  village  of  Antimano  the 
valley  becomes  much  narrower.  The  river  is 
bordered  with  lata,  that  fine  gramineous  iplant 
with  distich  leaves,  which  sometimes  reaches 
the  height  of  thirty  feet,  and  which  we  have 
described  under  the  name  of  gynerium^.  Every 
hut  is  surrounded  with  enormous  trees  of  per- 
sea^f^,  at  the  foot  of  which  the  aristolochiee, 
paullinia,  and  other  creepers,  vegetate.  Hie 
neighbouring  mountains,  covered  with  forests, 
seem  to  spread  humidity  over  the  western  ex- 
tremity of  the  valley  of  Caraccas.  We  passed 
the  night  in  a*  plantation  of  sugar-canes,  before 
our  arrival  at  Las  Ajuntas.    A  square  house  ]{: 

*  G.  Soccharoidea,     Plant,  dequin.,  vol.  ii,  tab.  115.     iVottf 
Gener,,  vol,  i,  p.  140.  ' 

t  Laurus  persea,  alligator  pear. 
}  Hacienda  de  Don  Fernando  Key-Afunoz. 
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oontaihed  nearly  eighty  negroes ;  they   were 
lying  on  skins  of  oxen  spread  upon  the  grpii}id. 
In  each  apartment  ofthe  house  were  four  slayes; 
it  looked  like  a  barraek.  ,A  dozen  fires  were- 
burning  in  the  farm-yard,  where  people  *were 
employed  in  dressing  victuals.    We  w;ere  again 
struck  with  the  noisy  mirth  of  the  blacks,  which 
almost  prevented  us  fiix>m  sleeping.  The  clouds 
hindered  me  from  observing  the  stars ; ,  tha 
Moon  appeared  only  at  intervals.    The  aspect 
of  the  landscape  was  dtiUand  uniform>andaJj 
the  surrounding  hills  were  covered  withaloes^ 
Workmen  were  emfdoyed .  at  a  mnjall .  caaa)^ 
liirhich  Was  intended  to  convey  the  watei^  of  tli^ 
Rio  San  Pedro  to  the  farm,  at  a  height  of^^ore 
than  seventy  feet.    According  to  a  l)aro!inetrip 
oalculation,  the  site  of  the  hacienda  is  only  fifty  • 
toises  abovie  the  bed  of  the  Rio  Guayra  at  La 
;^Joria,  near  Caraccas. 

The  soil  of  these  countries  ha$  been  found  but 

little  favourable  to  the  cultivation  of  the  coffee- 

tree,  which  in  general  is  less  productive  in  the 

valley  of  Caraccas,  than  was  in\agined  when 

tile  first  plantations  were  made  near  Chacao.  In 

^rder  to  form  a  general  idea  of  the. importance 

of  this  branch  of  commerce,  we  must  remembeiv 

that  the  produce  of  the  wtiole  province  of  Ca^- 

i^ccas   in  it's  greatest  prosperity,  before   the 

revolutionary  wars  of  1812,  amounted  to  fifty 

^r  sixty  thousand  quintals  of  coffee.  This'  quan^ 

VOL.  IV.  F 
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lSty>  olttKuTt  equal  to  the  produce  of  Giiadaldupe 
Hkid  Martinico  both  together,  must  iBippear  iw 
tsa6h  th6  more  coittiderable,  as  it  is  only  sinci 
1789,  tbkt  It  respectable  cidzeu,  dotii  Bartlio^ 
ktme^  Blandin,  endeavonred  to  lAtroduci  tkiil 
braiieh  Of  culture  cm  the  coasts  of  Term  Firma. 
Mr.  DepMis,  in  his  statistical  account  of  tiie 
Gapitaniia-general  ofVenesniela^  having  beeaaMe 
t6  gite  inibrmaltion  respecting  the  state  of  toita^ 
tttei^  and  agriculture  only  as  far  as  the  yiMr 
Il804,  it  Will  not  be  uninteresting  to  add  tiodie 
dMiAntentis  more  recent,  and  not  less  exact. 
dhfaft  llnlist  coffse-^lantatMns  are  now  fboiid  in 
Cb^  iMililUitiaii  of  Ocumare,  liear  Salamasca^  and 
al  Ittncota,  m  th^  mountainous  coubtries  6f  Los 
MieirH4l^,^an  Antonio  Hatillo,and  Losfiudards. 
Hie  coffee  6f  the  last  three  places,  to  the  Beust 
of  Caraccas,  is  of  a  superior  quality )  but  the 
trees  bear  a  smaller  quantity,  which  is  attribated 
the  height  of  the  spot,  and  the  coolness  of 
l9ie  climate.  The  greater  plantations  of  the 
^pMvince  of  Vene2uela,  as  Aguacateis,  near  Vur 
lencia,  iwd  Rincon,  yield  in  good  years  a  pn^ 
4tace  of  three  thousand  quintals,  in  1796  the 
to(tal  exportation  of  the  province  was  only  four 
4fttdMattd  eight  hundred  quintals,  and  in  1804, 
^«ta  thousand;  yet  it  began  in   1789*.    The 

^  I  dbtlMiied  the  iollo^Hig  itiformfttioii  from  the  cfusioai- 
be«M  «t  La  Guayfrn : 
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irices  varied  from  six  to  eighteen  piaMres  per 
(uhitaL  At  the  Hayannah  it  has  dunk  98  low  as 
piastre!  i  but  at  this  period,  so  disastrous 
the  planters,  in  1810  and  1812^  more  thaa 
fBillions  of  quintals  of  coifee,  amounting  in 
vliie  to  ten  millions  sterling,  were  aceumulated 
a  the  wardiouses  of  Bkngland  *. 

The  actreme  predilection  entertauied  in  this ' 
movinoe  for  the  culture  of  the  ooffee-tree  is 
laitly  fimnded  on  the  circumstance,  that  the 
M9R7  can  be  preserved  during  a.  gresit  num- 
ber Iff  years ;  whereas,  notwithstanding  every 
Nomible  eare,  cacao  spoils  in  die  warehouse) 
ifter  tea  or  twelve  months.  Durii^  the  long 
liasensions  of  the  European  powers,  at  a  time 
rhen  tlu^  metropolis  was  too  weak  to  protect 
lie  commei*ce  of  the  colonies,  industry  was 
lirected  in  preference  toward  productions,  of 
^tuch  the  sale  was  less  urgent,  i^nd  could  wait 
;iie  chances  of  political,  and  commercial  events, 
[  remarked,  that,  in  the  coifee-plantations,  the 
nurseries  are  formed  not  so  much  by  collecting 
together  those  young  plants,  which  accidentally 
rise  under  trees  that  have  yielded  a  crop,  as  by  ex- 

B&porUtioii  of  1789----*  2;|3  quiatals^each  lOOlbs.  ofCaslille* 

1702---— 1489 

1794._3e4a 

170e 4847 

1707 3096 

*  (^olquhoun  on  the  fVcalth  of  the  British  Empire,  1814^  p.  332. 
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If  the  troubles  ci  St.  Domingo^  the  aagmen-^ 
tati^  for  a  tiflifi  et  the  price  of  coloikial  pro- 
dttt6,  aiid  the  emigration  of  French  {flanters^ 
were  the  finst  6aases  of  the  oBtablishmeat  of 
oofi^-^plantatidnA  on  the  continent  of  America, 
in  the  iglaiid  of  Cuba,  and  in  Jamaica  i  dietr 
produce  has  hr  more  than  compensated  the 
deficiency  of  the  exportation  from  the  French 
West  India  Islands.  This  produce  has  aug^ 
mented  in  proportion  to  the  population,  the 
change  of  customs,  and  the  increasing  Idxurf 
of  the  Aations  of  Europe.  The  island  of  Bt 
Domingo  exported  in  1780,  in  the  time  of  Mr. 
Necker,  near  seventy-six  millions  oi  pounds^  of 
coffee.  The  exportation  in  1812  and  the  three 
preceding  years  still  amounted^  according  to  the 
tiesearches  of  Mr^  Colquhoun,  to  thirty-six  mil-* 

the  coffee-tree  slightly  nlotstefiedj  and  placed  id  a  rial  witb 
a  gl&as  itopple  filled  with  air,  eootainft  alcohol  in  suspenaton  i 
neterij  aa  the  foal  air,  which  k  formed  In  our  cellars  during 
the  foriBentation  of  nast.  On  agitating  the  gas  in  contact 
witt  yMetf  the  latter  acquires  a  decidedly  alooholic  flamnr. 
How  Btlmj  substances  are  perhaps  contained  in  a  state  (;C 
suspension  in  those  mixtures  of  carbonir  add  and  hydrogen; 
which  are  ealled  dehtaious  miasmata^  and  which  rise  erery 
trhere  uuder  the  tropics,  in  fnarshy  grounds^  on  the  shores  df 
the  sea,  in  the  forests  where  the  soil  is  strewed  iHth  dead 
leavfes,  totted  frtaits,  and  putrefying  insects ! 

*  Always  Firnch  pounds,  containing  9216  grains.  112 
English  pounds  =^  105  French  pounds ;  and  ilO  8|>aniah 
j^nnds  zi  OA  French  pounds. 


fttigsiiif,  and  k«  expeofiiKt»  tli«A  tlnft  of  4ll|t. 
ingw-eaiie,  luis  not  wffiBred  so  vmHik  ffm  llw 
domiiuHticm  of  tbe  black«.  Tb^  ifif^mofiS  ^ 
forty  mOlions  of  pounds  is  at  prapent  replm»c| 

by  .  '     '  '    ' 

36,500,000  pounds  produce  of  Jamaioa. 

30,000,000  produce  of  Cuba. 

11,400,000  — — —  produce  of  Surinam^  Deine- 

'  rara^B^rbio^^uadCurasoa. 

ifiOlOtfiOO produce  of  Veue«{uq)aL 

13,000,000  -^ produce  of  Java -^^ 


75,900,000  pounds. 


I!>  ■■    H' 


The  tola)  exportation  of  coffee  from  America  to 
Europe  now  exceeds  one  hundred  and  six 
millions  of  pounds  (French  poids  de  marc).  If 
^e  add  to  this  quantity  four  or  five  millions 

*  The  exporUtioo  from  St.  Domingo  to  the  English  ports 
alooe  amoanted  from  iSW  to  1811,  one  year  with  another,  to 
19|394,(H)6  English  pounds  of  coffee.  Colquhoun,  p.  331  and 
^B.  Produce  of  the  Caribbee  islands  fourteen  millions  of 
PooDds.  Produce  of  Cuba,  in  1800  alone,  80,004  quintals. 
^  More  than  100,000  pikuU,  at  133  pounds  each*  Mr. 
^on  Hogendorp  thinks,  that  the  island  of  Java,  in  it's  present 
I  >to  of  civilization,  but  by  means  not  very  philanthropic, 
I  ^MA  famish  Europe  with  fifty  millions  of  pounds  of  coffee.. 
.    ^flje*  Hist,  of  Java,  vol.  I  p.  IW  and  213. 
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ftoiik  the*  Isles  of  France  and  BourbcMo,  and 
tinrty^  millions'  from  Arabia  and  Ja^va^ .  we  ghaU 
find  the  #hble  consumption  of  Europe  *  in 
1B17  was  not  far  from  one  hundred  and  .forty 
million^  of  pounds.     In  the  inquiries- 1  .made 
concerning  colonial  produce  in  1810, 1  fixed  on 
a  smaller  quantity*)*.  This  enormous  consump- 
tion of  cdffee  has  not  diminished  that  of  tea^  the 
exportation  of  which  from  China  has  augmented 
more  than  one  fourth  in  the  last  fifteen  years  ^. 
Tea  could  be  cultivated  as  well  as  coffep  in  the 
mountainous  parts  of  the  provinces  of  Garaocas 
and  Cumana.    Every  climate  is  there  found 
rising  in  stages  one  above  another;  and  this 
new  culture  would  succeed  there  as  well  as  iin 
the  southern  hemisphere,  where  the  government 
of  Brazil,  nobly  protecting  at  the  same  time 
industry  and  religious  toleration,  suffered  at 
once  the  introduction  of  tea,  of  the  Chinese,  and 
of  the  dogmas  of  Fo.    It  is  not  yet  a  century 
since   the    first    coffee-trees  were   planted   at 


'  *  The  consumption  of  ("ranee  is  generally  estimated  ( 
ther  high)  at  twenty-three  millions  of  pounds.    But  the  po* 
pulation  of  France  is  about  one  sixth  of  that  of  all  Europe* 

t  Enai  poUt,  nir  le  Mexigue,  vol.  ii,  p.  435. 

t  The  exportation  of  tea  from  Canton,  from  1804  to  180^^ 
was  on   a  mean  200,000  pikles,  or  thirty^one  millions  of 
pounds  annually.   The  consumption  of  Great  Britain  exceed' 
twenty  millions.   See  as  above,  vol.  ii,  p.  G58 ;  and  Colq'^ 
houn,  p.  334  ;  Appendix,  p.  8,  20^  34. 
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Surinam^  and  in  the  West  India  islands^  and 
already  the  produce  of  Araerica  amounts  to 
fifteen  millions  of  piastres,  reckoning  the  quintal 
of  cofiee  at  fourteen  piastres  only. 

On  the  eighth  of  February  we  set  out  at 
sunrise^  to  cross  Higuerota,  a  group  of  lofty 
mountains,  which  separate  the  two  longitudinal 
valleys  of  Caraccas  and  Aragua.  After  having 
passed,  near  Las  Ajuntas,  the  junction  of  the 
two  small  rivers  San  Pedro  and  Macarao,  which 
form  the  Rio  Gtiayra,  we  ascended  a  steep  hill 
to  the  table-land  of  La  Buenavista,  where  we 
saw  a  few  lone  houses.    The  view  extends  on 

• 

the  North-West  to  the  city  of  Caraccas,  and  on 
the  South  to  the  village  of  Los  Teques.  The 
country  has  a  savage  aspect,  and  is  thickly 
wooded.  We  had  gradually  lost  the  plants  of 
the  valley  of  Caraccas  *.    We  were  eight  hun- 

^  The  Flora  of  Caraccas  is  cbaracterized  chiefly  by  the 
following  plants,  which  grow  between  the  heights  of  four 
hundred  and  sil  hundred  toises.  Apura  martinicensis, 
panicum  mieranihum,  parthenium  hjsterophorus,  veroonia 
odoratiasima  (pevetera,  the  flowers  of  which  have  a  delicious 
smell  of  heliotropinm),  tagetes  caracasana^  t.  scoparia  of  La- 
gasca  (introduced  by  Mr.  Bonpland  into  the  gardens  of  Spain), 
croton  Mgpvdua,  smilax  scabriusculus,  limnocharis  humboldti 
Bich.,  equisetum  ramosissimum,  heteranthera  alismoides,  gly- 
cine  punctata,  hyptis  Plumeri,  pavonia  cancellata  Cav.,  sper- 
maooce  rigida,  crotalaria  acut^oUa,  poly  gala  nemorosoj  stachy. 
tarpheta  mntabilis,  cardiospermum  ulmaceum,  amaranthus 
caracasanuSj  elcphantopus  strigosus,  hydrolea  mollis,  alter- 
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dred  and  thirty-five  toises  above  the  level  of  the; 
odeaa,  which  is  almost  the  height  of  Popayan  ^ 
but  the  mean  temperature  of  this  place  ia  pro* 
bably  only  17®  or  18®*.  The  road  over  tbew 
mountains  is  much  frequented;  we  met  at 
every  step  long  files  of  mules  and  oxen ;  it  is 
the  great  road  leading  from  the  capital  to  Vic- 
toria^  and  the  valleys  of  Aragua.  The  road  is 
cut  out  of  a  talcose  gneiss  *f  in  a  state  of  de-^ 

nanthera  caracoiona,  eupalofiam  mmfdafyamh  e)jftraria  fiu^ 
tieulaia,  salvia  Jimbriata,  angelooia  salkaria,  bdiptropium 
strktum,  coovolvulus  batatilla,  rubus  jamaicensii^  datura  arbo- 
rea^  dalea  enDeapbyUa,  buchoera  roiea,  salix  humboldtiana 
Willd.y  theophraata  longifolia,  tonrnefortia  caracasana,  inga 
cinerea,  i.  ligustriDa^  i.  sapindioideay  i.  iastaesa^  sehwenkiA 
patens,  erjrthrina  ndtii.  The  most  agreeable  places  fiwr  her* 
borizatioDs  near  Caraocas  are  the  ravines  of  Tacagua,  Tipe^ 
Cotecita,  Catoche,  Anstico^  and  Chacaito.  (With  respect  to 
plants  that  grow  between  the  heights  of  800  and  1900  toises 
on  the  Siila^  in  the  region  of  the  befarias,  the  trixis  nerei- 
folia,  and  the  myrica  caracasana,  see  above,  chap,  xiii,  vol. 
iii,  p.  494*-605.)  In  the  four  works  of  descriptive  botany, 
which  we  have  published,  the  Plantes  Equinoxiales,  the  Month- 
graphie  des  Rhexia^  that  of  the  MelastomcSf  and  the  Nova 
Genera f  the  plants  of  the  different  parts  of  Spanish  America 
are  collected  and  arranged  in  natural  families;  in  this 
Personal  Narrative  I  endeavour  to  bring  together  what  be- 
longs to  the  same  place,  not  in  order  to  give  a  Flora,  but  to 
enable  the  botanical  reader  to  form  an  idea  of  the  physiog- 
nomy of  the  country,  and  the  aspect  of  vegetation. 

*  From  13*0o  to  14*4"*  Reaumur. 

t  1*^0  direction  of  the  strata  of  gneiss  varies ;  it  is  either 
hor,  3'4,  dipping  to  the  N.  W.  or  hor.  8*2,  dipping  to  the 
S.  E. 
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eompoftition.  A  qlayey  soil  mixed  with  spangled 
of  mica  eover^  tlie  rock,  to  the  thickness  of 
three  feet.  TrBvellera  suflfer  from  the  dust  in 
irintftr^  while  in  the  rainy  season  the  place  is 
dianged  into  a  slough.  On  descending  the 
iable-land  of  Buenavista,  about  fifty  toises  to- 
ward the  South'East,  an  abundant  spring,  gush- 
ing from  the  gneiss,  forms  several  cascades  sur- 
rounded with  the  thickest  vegetation.  The  path 
leading  to  the  spring  is  so  steep,  that  we  could 
touch  with  our  hands  the  tops  of  the  arborescent 
ferns,  the  trunks  of  which  reach  a  height  of 
more  than  twenty-five  feet.  The  surrounding 
rocks  are  covered  with  jungermaniiias  and 
hjrpnmd  mosses.  The  torrent,  formed  by  the 
spring,  and  shaded  with  heliconias  *,  uncovers, 
as  it  fiEdls,  the  roots  of  the  plumerias'f',  cu- 

^  Mr.  Brodemeyer,  who  has  in  his  possession  valuable 
maiiasciipls  on  the  plants  of  Garaccas,  has  described  a  rausa- 
ceoQS  plant  under  the  name  of  heliconia  cassapa.  It  grows 
ooljr  in  very  temperate  or  cold  places.  We  know  not  whe- 
ther it  be  the  species  of  the  JSilla  (see  chap,  xiii,  vol.  iii^  p. 
Ml),  for  Messrs.  Bredemeyer  and  Bose  did  not  reach  the 
sammit  of  that  moantain,  or  see  the  beforias  of  so  elevated  a 
region. 

t  The  red  jessamine-tree^/ronf  ip(8Jtt«r  of  the  French  West 
India  islands.  The  plumeria^  so  common  in  the  gardens  of 
the  Indians,  has  been  very  seldom  found  in  a  wild  state.  It 
is  mixed  here  with  the  piper  flagellare,  the  spadix  of  which 
sometimes  reaches  three  feet  long.  With  the  new  kind  of 
ig«-trec,  which  we  have  called  ficus  giganlea  {Nov.  Genera, 
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peys*^  browneas,  and  ficus  giganieai.  This 
humid  spot,  infested  by  serpents^  presents  a  rich 
harvest  to  the  botanist.  The  brownea,  whicfa  the 
inhabitants  call  rosa  del  monte^  or  pido  de  Gmx^ 
bears  four  or  five  hundred  purple  flowers  toge- 
ther in  one  thyrsis ;  each  flower  has  invariably 
eleven  stamina,  and  this  majestic  plant,  the 
trunk  of  which  reaches  the  height  of  fifty  or 

r 

f  ' 

vol.  ii,  p.  48),  because  of  it*s  aUaining  the  height  sometimet 
of  a  hundred  feet,  we  find  in  the  mountains  of  Bnenavista, 
and  of  Los  Teqaes,  the  ficus  nymphseifolia  of  the  garden  of 
Schoenbrnn,  introduced  into  our  hot-houses  by  Mr.  Bfvde* 
mtyer.  I  am  certain  of  the  identity  of  the  species  foiiiid  is 
the  same  places^  but  is  it  really  the  f.  nymphiei^lia  of 
Linneus^  which  is  supposed  to  be  a  native  of  the.  £ast  Id* 
dies  >     This  I  doubt. 

*  In  the  experiments  which  I  made  at  Caraceas,  <m  the 
air  that  circulates  in  plants,  I  was  struck  with  the  fine 
spectacle,  which  the  petioles  and  leaves  of  the  clusaa  roses 
display,  when  slit  open  under  water,  and  expofied  to  the 
rays  of  the  Sun.  Each  trachea  gives  out  a  current  of  gssi 
which  is  purer  by  0*08  than  atmospheric  air.  The  phenome- 
non ceases,  the  moment  the  apparatus  is  placed  in  the  shade. 
There  is  also  but  a  very  slight  disengagement  of  air  at  the 
two  surfaces  of  the  leaves  of  the  clusia  exposed  to  the  Sob 
without  being  slit  open.  *  The  gas  inclosed  in  the  capankt 
of  the  cardiospermum  vcsicarium  appeared  to  me  to  contaio 
the  same  proportion  of  oxygen  as  the  atmosphere,  while  thst 
contained  between  the  knots,  in  the  hollow  of  the  stalky  is 
generally  less  pure,  containing  only  from  0*12  to  0*15  of 
oxygen.  It  is  necessary  to  distinguish  between  the  air 
circulating  in  the  tracheae,  and  that  which  is  stagnant  in  the 
great  cavities  of  the  stems  and  pericarps. 


77 

sixty  feet,  is  becoming  rare,  because  it's  wood 
yields  a  highly  valued  charcoal.  The  soil  is 
covered  with  pine-apples,  hemimeris,  polygala, 
and  melastomas.  A  climbing  gramen*  unites 
together  with  it's  light  festoons  trees,  the  pre- 
wace  of  which  attests  the  great  coolness  of  the 
climate  of  these  mountains.  Such  are  the 
aralia  capitata^f*,  the  vismia  caparosa,  and  the 
clethra  fagifolia.  Amid  these  plants,  peculiar 
to  the  fine  region  of  the  arborescent  ferns  (re- 
gion de  los  helechos)  some  palm-trees  rise  in  the 
openings, and  some  scattered  groups  of  guarumoj 
MP  cecropia  with  silvery  leaves,  the  trunks  of 
which,  of  small  thickness,  are  of  a  black  colour 
toward  the  summit,  as  if  they  had  been  burnt 
by  the  oxygen  of  the  atmosphere.  We  are 
surprised  to  find  so  noble  a  tree,  which  has  the 
port  of  the  theophrasta  and  the  palm-tree,  bear- 
ing generally  only  eight  or  ten  terminal  leaves. 
Fbe  ants,  that  inhabit  the  trunk  of  the  guarumo^ 
or  jarumoy  and  destroy  the  interior  cells,  seem 
to  impede  it's  growth.  We  had  already  made 
me  herborization  in  the  temperate  mountains 
of  Higuerota,  in  the  month  of  December, 
accompanying  the  capitania-general,  Mr.  de 
Guevara,  in  an  excursion  with  the  intendant  of 


*  Carice.     See  vol.  iii,  p.  17. 

t  Candelero,     We  found  it  also  at  la  Cnmbref  at  a  height 
of  700  toises. 
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the  province  to  the  Valles  de  Aragua.  Mr. 
Bonpland  then  found  in  the  thickest  part  of  the 
fbreflt  some  plants  of  ag^tire^  the  wood  of 
which^  celebrated  for  it*s  fine  red  colour,  may 
one  day  become  an  article  of  exportaticm  to 
Europe.  It  is  the  sickingia  erytfaroxykin  det* 
cribed  by  Messrs,  Bredemeyer  and  Willdenow, 
Descending  the  woody  mountain  of  Hijgue- 
rota  toward  the  South-West^  we  reached  ^ 
small  village  of  San  Pedro  *,  situate  in  a  bs^ifli^ 
where  several  valleys  meet,  and  which  is  aliaiopt 
three  hundred  toises  lower  than  the  tabla*laii4 
of  Suenavista.  Plantain-trees^  potatoes  ^f^  aB4 
cofiee  were  cultivated  together  on  that  spot 
The  village  Is  very  small,  and  the  church  wa^ 
not  yet  finished.  We  met  at  an  inn  (pu^eria) 
several  European  Spaniards  employed  at  tbp 
tot)acco  office.  Their  ill  humour  formed  a  sijh 
gular  contrast  with  our  disposition.  Fatigued 
with  the  road,  they  vented  their  displeasure  in 
complaints  and  maledictions  against  the  wretch- 
ed country  (estcis  tierras  infelices),  where  they 
were  doomed  to  live;  while  we  were  never 
wearied  of  admiring  the  wild  scenery  thajt 
surrounded  us,  the  fertility  of  the  soil,  and  the 
mildness  of  the  climate.  Near  San  Pedro,  the 
talcose  gneiss  of  Buenavista  passes  into  a  mica^ 


*  Absolute  height,  584  toises. 
t  Solanum  tubrrosuro. 
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date  filled  with  garnets^  and  containing  subor- 
dinate beds  of  serpentine.  This  situation  has 
fodie  analogy  with  that  of  Zceblitz  in  Saxony. 
The  terpentine,  very  pure  and  of  a  fine  green^i 
varied  with  spots  of  a  lighter  tint,  often  appears 
cttly  superimposed  on  the  micar-slate.  I  found 
in  it  a  few  garnets,  but  no  metalloid  diallage. 

Tlie  valley  of  San  Pedro,  through  which  flows 

thie  rivier  of  the  same  name,  separates  two  great 

masKS  of  mountains,  Higuerota  and  Las  Cocuy- 

Md     We  ascended  toward  the  West  by  the 

niail  &nh8  of  Las  Lagunetas  and  Garavatos. 

These  are  only  soUtary  houses,  which  serve  as 

hms,   and  where  the  mule-drivers  find  their 

ftvDurite  beverage,  the  guarapo,  or  fermented 

Juioe  oi  the  sugar-cane ;  intoxication  is  very 

common  among  the  Indians  who  frequent  this 

Toad.     Ntiar  Garavatos  there  is  a  micar-slate 

Took  of  a  singular  form,  that  of  a  ridge,  or  steep 

Wall,  crowned  by  a  tower.     We  opened  the 

tMtrometer  at  the  highest  point*  of  the  mountain 

Us  Cocuyzas,  and  found  ourselves  almost  at 

tiie  same  elevation  as   on   the  table-land  of 

Buenavista,  which  is  scarcely  ten  toises  higher. 

The  prospect  at  Las  Lagunetas  is  extensive, 

but  rather  uniform.  This  mountainous  and  un- 

cultivated  ground  between  the  sources  of  the 


*  Absolute  height  845  toises. 
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Guayra  and  the  Tuy  is  more  than  twenty-five 
square  leagues.  We  there  found  only  one 
miserable  village^  that  of  Los  Teques,  to  the 
South-East  of  San  Pedro.  .  The  soil  is  in  some 
sort  furrowed  by  a  multitude  of  valleys^  the 
smallest  of  which,  parallel  with  each  other, 
terminate  at  a  right  angle  in  the  largest  valleys. 
The  back  of  the  mountains  is  of  an  aspect  as 
monotonous  a^  the  ravines ;  it  has  no  pyramidal 
forms,  no  ridges,  no  steep  declivities.  I  am 
inclined  to  think,  that  the  undulation  of  .this 
ground,  for  the  most  part  gentle,  is  less  owing 
to  the  nature  of  the  rocks,  to  the  decompositioii 
of  the  gneiss  for  instance,  than  to  the  lomg  abode 
of  water,  and  the  action  of  currents.  Thcilimer 
stone  mountains  of  Cumana  exhibit  the  same 
phenomenon  to  the  North  of  Tumiriquiri  *. 

From  Las  Lagunetas  we  descended  into  the 
valley  of  the  rio  Tuy.  This  western  slope  of  the 
mountains  of  Los  Teques  bears  the  name  of  Las 
Cocuyzas;  it  is  covered  with  two  plants  with 
agave  leaves ;  the  maguey,  of  Cocuyza,  and.  the 
maguey  of  Cocuy.  The  latter  belongs  to  the 
genus  yMcca-f-.  It*s  sweet  and  fermented  juice 
yields  a  spirit  by  distillation  ;  and  I  have  seen 
the  young  leaves  of  this  plant  eaten.     The 

*  See  chap,  vi,  vol.  iii,  p.  90. 
+  It  is  our  yucca  acaviis,  Nov,  Gen.,  vol.  i,  p.  289. 


81 

fibres  of  ^he  fall-grown  leaves  furnish  cords  of 
extraordinary  strength*.    Leaving  the  moun- 
tains of  Higuerota  and  Los  Tequesy  we  entered 
a  highly  cultivated  country/ covered  with  ham* 
lets. and  villages;  several  of  which  would. in 
Europe  be  called  towns.    From  ISast  to  West,  on 
a  line  of  twelve  leagues,  we  passed  La  Victoria, 
San  Matheo,  Tnrmero,  and  Maracay,  containing 
together  more  than  28,000  inhabitants.    Thfe 
plains  of  the  Tuy  may  be  considered  as  the 
eastern  extremity  of  the  valleys  of  iAragua^ 
Gttcaidhig  from  Guigne,  on  the  borders;  o£\the 
lake  of  Valencia^  as  far  as  the  foot  of  Las 
Cocuy^sas.    A  barometrical  measurement  gave 
me  395  toises  for  the  absolute  height  of.thfe 
FaUe  del  7V^,  near  the  farm  of  Manterola,  and 
222  toises,  for  that  of  the  surface  of  the  lake. 
The  Rio  Tuy,  flowing  from^  the  mountains  of 
Las  Cocnyzas,  runs  fii-st  toward  the^West,  then 
turning  to  the  South,  and  to  the  East,  it  takes 
it*8  direction  along  the  high  savannahs  of  Ocu- 
marc,  receives  the  waters  of  the  valley  of  Caraor 
cag,  and  reaches  the  sea  near  Cape  Codera.    It 
is  the  small  portion  of  it's  basin  directed  toward 
the  West,  that,  geologically  speaking,  would 
seem  to  belong  to  the  valley  of  Aragua,  if  the 

*  At  the  clock  of  the  cathedral  of  Caraccas,  a  cord  of 
"^^ty^  five  lines  in   diameter^  has  sustained   lor  fifteen 
yeiru  %  weight  of  950  pounds. 
^Oi.  IV.  G 
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hills  of  calcareous  tujh^  which  interrupt  the  con- 
tinuity <rf  these  valleys  between  Consejo  and  La 
Viotoria^  did  not  deserve  sotne  consideratioil. 
We  shtdl  here  again  remind  the  reader^  that  the 
group  of  the  mountains  of  Los  Teques,  ^iglit 
hundred  and  fifty  toises  high,  separates  two 
iongitudtHiOl  valleySf  formed  in  gneiss,  granite, 
and  mioa-slata ;  the  easternmost  of  which^  con- 
tidning  the  capital  of  Caraccas,  is  200  toises 
higher  than  the  western  valley,  which  may  be 
considered  as  the  centre  of  agricultural  industry. 
Accustomed  for  a  long  time  to  a  modeiate 
temperature,  we  found  the  plains  of  the  Tuj 
extremely  hot,  although  the  thermometer  kept 
in  the  day,  between  eleven  in  the  morning  and 
five  in  the  afternoon,  at  only  23^  or  24^    The 
nights  were  of  delightful  coolness,  the  tempera- 
ture fldling  as  low  as  17*5''*.    As  the  heat  gri^ 
dually  abated,  the  air  became  more  fragiant 
with  the  odour  of  flowers.    We  remarked  abore 
all  the  delicious  perfume  of  the  iirio  hennoto^y^ 
new  species  of  pancratium,  of  which  the  flower, 
eight  or  nine  inches  long,  adorns  the  banks  oC 
the  Rio  Tuy.   We  spent  two  very  agreeable  day^ 
M  the  plantation  of  don  Jose  de  Matiterola^  whtP 
in  his  youth  had  accompanied  the  Spanish  emr^ 
bassy  to  Russia.  Brouglit  up  and  patronised  b^ 

*   14'  Re&imQr. 
t  PtecnUiUB  andubtyoi  (BTar.  Gem.,  tbI.  i,  p.  3Se)* 
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Mr.  de  Xavedra^  one  of  the  most  enlightened 
intendants  of  Oaraecas^  he  was  going  to  em- 
bark for  Etirope^  when  that  celebrated  states- 
man became  minister.  But  the  governor  of  the 
province^  dreading  the  inflnence  of  Mr.  de  Mon- 
terola,  caused  him  to  be  arrested  in  the  port ; 
and  when  orders  arrived  from  the  court  to  put 
«ti  end  to  so  arbitrary  a  confinement,  that 
minister  was  already  out  of  fSstvour.  At  a  dts- 
tanoe  of  one  thousand  five  hundred  leagues 
from  Equinoxial  America,  it  is  not  easy  to  ar^ 
live  in  time  to  profit  by  the  power  of  a  man  in 
place. 

The  fiurm  we  inhabited  is  a  fine  plantation  of 

mgar-canes.    The  ground  is  as  smooth  aa  the 

bottom  of  a  drained  lake.    The  Rio  Tuy  winds 

among  grounds  covered  with  plantains,  and  a 

little  wood  of  hura  crepitans,  cry thrina  corallo- 

dendron,  and  fig-trees  with  nymphea  leaves. 

The  bed  of  the  river  is  formed  of  pebbles  of 

(jaarts.      I  never  met  with  more  agreeable 

baths  than  those  of  the  Tuy.    The  water,  as 

cletr  as  crystal,  preserves  even  in  the  day  a 

temperature  of  18*6^;  a  considerable  coolness 

for  these  climates,  and  for  a  height  of  three 

kindred  toises ;  but  the  sources  of  the  river  are 

in  the  surrounding  mountains.    The  house  of 

the  proprietor,  situate  on  a  hillock,  of  fifteen  or 

twenty  toises  of  elevation,  is  surrounded  by  the 

casas  of  the  negroes.    Those  who  are  married 

g2 
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provide  food  for  themselves.  Here,  as  every 
where  else  in  the  valleys  of  Aragaa,  a  sboqII 
spot  of  ground  is  allotted  to  them  to  cultivate; 
and  where  they  laboaron  Saturdays  and  Sundays^ 
the  only  days  in  the  week  that  they  we  fim. 
They  keep  poultry^  and  sometimes  even  a  pig* 
Their  masters  boast  of  their  happiness^  as  in  the 
North  of  Europe  the  great  landholders  like  to 
descant  upon  the  ease  which  the  peasants  enjoy^ 
who  are  attached  to  the  glebe.  The  day  of  our 
arrival  we  saw  three  fugitive  negroes  brought 
back.;,  they  were  slaves  newly  purchased.  -I 
dreaded  having  to  witness  one  of  those  pumd^- 
ments^  which,  wherever  slaveiy  prevails^  :de- 
stroys  all  the  charm  of  a  country  life.  Happily 
these  blacks  were  treated  with  humanity. 

In  this  plantation,  as  in  all  those  of  the  pro- 
vince of  Venezuela,  three  species  of  sugar-cane 
can  be  distinguished  even  at  a  distance  by  the 
colour  of  their  leaves;  the  ancient  Creole  sugar- 
cane, the  Otaheite  cane,  and  the  Batavia  cane. 
The  first  ha6  a  leaf  of  a  deeper  green,  the  stem 
less  thick,  and  the  knots  nearer  together.  This 
sugar-cane  was  the  first  introduced  from  India 
into  Sicily,  the  Canary  Islands,  and  the  West 
Indies.  .  The  second  is  of  a  lighter  green ;  and 
it's  stem  is  higher,  thicker,  and  more  succulent 
The  whole  plant  displays  a  more  luxuriant  ve^ 
getation.    We  owe  this  plant  to  the  voyages  of 
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fioagainville^  Coiok^  and  Bligh  *.    Bougainville 
carried  it  to  the  Isle  of  Fmnce^  whence  it  passed 
to  Cayenne  Martinique,  and,  since  1792,  to 
the  rest  of  the  West  India  islands.    The  sugar- 
eane  of  Otaheite,  the  to  of  those  islanders^  is 
one  of  the  most  important  acquisitions,  for  which 
colonial  agriculture  is  indebted  to  'the  travels  of 
Batnralists.    It  yields  not  only  one  third  more 
of  juice  than  the  creolian  cane  on  the  same 
space  of  land ;  but  from  the  thickness  of  ifs 
stem^  ai|d  the.  tenacity  of  it*s  ligneous  fibres,  it 
famishes  much  more  fuel.   This  last  advantage 
18  important  in  the  West  Indies,  where  the  de- 
stmction  of  the  forests  has  for  ^  long  time 
obliged  the  planters  to. use  the  canes  deprived  of 
their  juice,  to  keep  up  the  fire  under  the  boilers, 
fiut  for  the  knowledge  of  this  new  plant,  the 
progress  of  agriculture  on  the  continent  of  Span- 
ish America,  and  the  introduction  of  the  East 
Indian  and  Java  sugar,  the  revolutions  of  St. 
X3omingo,  and  the  destruction  of  the  great  sugar 
plantations  of  that  island,  would  have '  had  a 
more  sensible  effect  on  the  prices  of  colonial  pro- 
duce in  Europe.    The  Otaheite  sugar-cane  was 
carried  from  the  island  of  Trinidad  ^  to  Caracr 

^  See  mj  Tableaux  de  la  Nature,  torn,  i^  p.  74  ^  Nov.  Ge^ 
ncroy  torn,  i,  p.  181 ;  and  a  note  of  Messrs.  Thouib  and  Da 
Boc  \n  the  l^oyage  d,  la  Triniif,  f ol.  ii,  p.  357—302. 

^  By  the  care  of  Messrs.  Don  Simon  dc  Majora,  Martin, 
Invte,  Manuel  Ayala,  and  Andres  Ibarra. 
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caB.  From  Catacoas  it  passed  to  Pucuta  ai 
Sa<k  Gil  m  the  kingdoiii  of  New  Grenada  *. 
oar  days  it's  cultivation  during  twenty-five  yac 
has  almost  entirely  removed  the  appreheoaic 
which  was  at  first  entertained,  that,  tranaplan 
ed  td  America^  the  plant  would  by  degrees  d 
generate,  and  become  as  slender  as  the  crec 
cane.  If  it  be  a  variety,  it  is  a  very  couatQ 
one.  The  third  species,  the  violet  sugar^Mn 
called  Cam$  de  Batavia^  or  de  Guinea^  is  cc 
tainly  indigenous  in  the  ialand  of  Java,  wbe 
it  is  cultivated  in  preference  ia  the  distriebs 
Jiq^aira  and  Pai^uruan  ^.  Jt's  folinge  is  prnqp 
and  very  broad ;  and  it  is  preferred  in  th^  pv 
vince  of  Caraccas  for  rum.  Hie  tabtonet^ . 
grouids  planted  with  sugar-oanesy  are  dlvidi 
by  hedges  itf  a  colossal  gramen;  the  laUa,  t 
gynerium  with  distich  leaves.  At  the  Tuy  mi 
were  employed  in  finishing  a  dyke,  to  form  a  c 
nai  pf  irrigation*  This  enterprise  had  coat  tl 
proprietor  seven  thousand  piastres  for  the  e 
pense  of  workmeJ^ip,  and  four  thousaflid  pic 
U^  for  the  costs  of  lawsuits  in  which  he  w 
engaged  with  hif  neighbours.  While  the  lai 
yers  jverQ  disputing  about  a  canal,  of  which  im 

*  Und^r  ihe  name  of  Cana  soiera.  See  a  paper  by  ! 
Eloj  de  Yalenzaela,  incumbeot  of  Bucaramanga,  in  the  & 
man  ie  SantQ  Fe,  torn,  ii,  p.  13. 

t  Raffles,  Hht.  of  Java,  torn,  i,  p.  124. 
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OM  half  was  finished^  Mr.  de  Maiiter6la  b^aii 
to  donbt  even  of  the  possibility  of  carrying  the 
plan  into  execution.  I  took  the  level  of  the 
ground  with  a  lunette  d'epreuve,  on  an  artificial 
horizon^  and  founds  that  the  dam  had  been  con- 

■ 

stmcted  eight  feet  too  low.  What  sums  of  mo- 
ney have  I  seen  expended  uselessly  in  the  Span* 
ish  colonies,  for  undertakings  founded  on  erro- 
neous kvelling ! 

The  vall^  of  the  Tuy  has  if  s  ''  gold  mine,*" 
like  almost  every  part  of  America  inhabited  by 
Whites,  and  backed  by  primitive  mountains.  I 
assured)  that,  in  17^,  foreign  gold-gatheiv 
rs  were  seen  to  -pick  up  grains  of  that  metal, 
to  establish  a  place  for  washing  the  sand  in 
^lie  ravine  of  the  Oro.  An  overseer,  or  mqfor^^ 
idboimo^  of  a  neighbouring  plantation,  had  follow- 
ed these  indications;  and  after  his  death,  a 
^^^^stcoat  with  gold  buttons  being  found  among 
\r%M  clothes,  this  gold,  according  to  the  logic  of 
'tiliese  people,  could  only  have  proceeded  from  a 
^vcin,  which  the  falling-in  of  the  earth  had  ren- 
<lered  invisible.  In  vain  I  objected,  that  I  could 
xiot,  by  the  mere  view  of  the  soil,  without  dig- 
ging a  large  trench  in  the  direction  of  the  vein, 
well  judge  of  the  existence  of  the  mine ;  I  was 
compelled  to  yield  to  the  desire  of  my  hosts, 
^.^  For  twenty  years  past  the  major-domo's  waist- 
<^oat  had  been  the  subject  of  conversation  in  the 
country.    Go!^  extlracted  from  the  bosom  of  the 


\\ 
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£arth  is  &r  more  alluring  in  the  eyes  of  the  tuI^ 
^$r,  than  that  which  is  the  produce  of  agricul- 
turai.  industry,  favoured  by  the  fertility  of  the 
soil,  and  the.  mildness  of  the  climate. 
.  To.the  North-West  of  the  Hacienda  del  Tny> 
in  the.  northern  range  of  the  chain  of  the  coast, 
we  find  a  deep  ravine,  called  Quebrada  Seca,  be* 
cause  the  torrent,  by  which  it  was.  formed^  loses 
it's  waters  through  the  crevices  of  the  rock,  be* 
fore  it  reaches  the  extremity  of  the  ravine.  The 
whole  of  this  mountainous  country  is  covered 
with  a  thick  vegetation.  We  there  found  the 
same  verdure  as  had  c)iarmed  us  by  it*s  fresh^ 
ness  in  the  mountains  of  Buenavista  and  Las 
Lagunetas,  wherever  the  ground  rises  as  high  as 
the  region  of  the  clouds,  and  where  the  vapours 
of  the  sea  have  free  access.  In  the  plains,,  on 
the  contrary,  as  we  have  observed  above,  many 
trees  are  stripped  of  a  part  of  their  leaves  during 
the  winter ;  and  when  we  descend  into  the  val- 
ley of  the  Tuy,  we  are  struck  with  the  almost 
hybemal  aspect  of  the  country.  The  dryness  of 
the  air  is- such,  that  the  hygrometer  of  Delluc* 

■  -    .         ^  . 

*  The  followiog  is  a  series  of  bjrgrometrical  obsenrationt, 
which  I  made  in  the  valleys  of  the  Tuy  and  Aragua,  in  the 
ahade»  the  whalebone  hygrometer  hafing  been  carefully  rie- 
duoed  to  the  point  of  extreme  humidity.  Hacienda  dt  Man* 
teroia  (altitude  295  ioises).  On  the  1  lib  of  February,  at 
1  o'clock;  hygr.  86*8%  therm,  cent.  26*6'':  at  4;  hygr, 
34-7%  ih.  27-6Pc  at  12  (midnight),  hygr.  88-8*,  th.  22-5^ 
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][eepg  day  and  night  between  36^  and  40°.^  .Far 
from  the  river  we  scarce  find  a  few  huras  or 
piper  trees  extend  their  foliage  ovet  thickets 
destitute  of  verdure.  This  phenomenon  seems 
owing  to  the  dryness  of  the  air^  which  attains  it*» 
maximum  in  the  month  of  February ;  and  not^ 
as  the  European  planters  assert^  ^^  to  the  seasons 
of  Spain,  of  which  the  empire  extends  as  for  as 
the  torrid  zone.**    It  is  only  plants  transported 

The  12th  of  Feb.,  at  22  in  the  moniiog,  hygr.  37*8%  th.  26'' : 
•*  «»  hjgr.  35*,  th.  262 :    at  11,   hygr.  42e«,  th.  21-2*. 
Hocwnds  de  Citra  (altitode  226  toises) .    The  14th  of  Feb. 
at  2,  hygr.  8fi-2»,  th.  27-5** :   at  4,  hygr.  34*,  th.  281* : 
•t  ^  84^    hygr.   342%    th.   268^:    at  7,  hygr.  WV, 
t|i.  26<> :  at  12,  hygr.  30'6o.    On  the  16th  of  Feb.  at  V'  W, 
hygr.  34-2*»,    th.   26*:     at  11,    hygr.  3T6*,    th.  23  r. 
The  16th  of  Feb.  at  18,  hygr.  38-6«,  th.  20** :  at  21,  hygr. 
39-r,  th.  23-8*:  at  3^  30',  hygr.  35*2o,  th.  MV:  at  9, 
hygr.  87-6*,  th.  23-3^ :  at  11,  hygr.  38-6*,  th.  227^    The 
17th  of  Feb.  at  19,  hygr.  39'6<>,  th.  21'^ :  at  1,  hygr. 
36*-2,  th.  26-3« :  at  12,  hygr.  37-4%  th.  22'6<».    The  19lh 
of  Feb.  at  4,  hygr.  34%  th.  26-2o :  at  12,  hygr.  38r,  th. 
22*6*^.     Dnruig  all  these  observations  the  sky  was  dear, 
and  wtthoot  clonds.    The  mean  huriUdUy  of  the  month  of 
February  appeared  to  have  been  in  the  ralleys  of  Aragua, 
86*— 36*  of  Ddoc,  or  70*8*— 72*  of  Sanssnre,  with  a  mean 
temperatnre  of  24*3*.    These  numbers  indicate  a  consider, 
able  dryness,  if  we  recollect  the  usual  state  of  the  hygrome- 
ter between  the  tropics.     (See  chap,  iii,  vol.  ii,  p.  88—90.) 
At  Paris,  and  at  Geneva,  the  humidity  of  the  months,  the 
laean  temperature  of  which  reaches  18*,  is  above  82''  of 
Saussure. 
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froqi  906  hemispbere  tp  tbe  otlier^  whichj  iiv 
their  prganic:  fwQtiQnS)  in  the  d^Yelopemeiit  of 
tbeiir  loaves  wd  flowers,  still  retain  their  rela^ 
tions  %o  a  distant  climate ;  and,  fiadthfal  to  theiD 
habits,,  follow  for  a  long,  time  it's  periodical 
change^*  In  the  province  of  Venesraela  the  treea 
stripped  of  their  foliage  begin  to  renew  their 
leaves  nearly  a  month  before  the  rainy  season. 
It  is  probable,  that  at  this  period  the  electrical 
equilibrium  of  the  air  is  already  disturbed,  and 
the  atmosphere,  although  not  yet  clouded^  be^i. 
koines  gradually  more  humid.  The  azure  of  the. 
sky  is  paler,  and  the  elevated  regions  are  loaded 
with  light  va{K>urs,  uniformly  difiiised.  This 
season  may  be  considered  as  the  awakening  *  of 
nature ;  it  is  a  spring,  which,  according  to'  the 
received  language  of  the  Spanish  colonies,  pro- 
claims the  beginning  of  winter,  and  succeeds  tO; 
the  heats  of  summer  *. 

Indigo  was  formerly  cultivated  in  the  Quebnu 
da  Seca ;  but  as  the  soil  covered  with  vegeta- 
tion cannot  there  concentrate  so  much  heat  as^ 
the  plains  and  the  bottom  of  the  valley  of  the 
Tuy  receive  and  radiate,  the  cultivation  of  coffee 
has  been  substituted  in  it*s  stead.    As  we  ad-^ 

•    •  • 

^  Tbiit  part  of  the  year  most  abundant  in  rain  i»  ealled* 
winter ;  so  that  in  Terra  .Firma  the  season^  which  begins  by 
the*  wioteci  r.olstice^  is  designated  by  the  name  of  summer  f 
and  it  is  usaal  to  hear,  that  it  is  tom^er  on  the  mopntains,  al 
thcf  time  when  summer  prevails  in  the  neighbouring  plains. 
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tanced  iu  the  r^vlm  we  found  the  moisture  inr 

crea^    Ne^  the  Hato^  at  the  uortbem  extre- 

miQr  of  tba  Quebroda,  a  torrent  (^vhes  down  on 

diypiiig  bedg  of  gneifis.   An  aqueduct  was  there 

fiormlag  to  convey  the   water  to  the  plain. 

Without  irrigation,  the  progress  of  agriculture  is 

nuU  in  these  climates.    A  tree  of  monstrous  size 

fixed  oipr  attention  *.    It  lay  on  the  slope  of  the 

mountain,  j^ove  the  house  of  the  Halo.    At 

the  least  sinking  of  the  eajrth,  it*s  foil  would. 

have  crushed  the  habitation  which  it  shaded ;  it 

had  tbeprefore  been  burnt' near  it*s  foot,  and  cut. 

down  in  such  a  maimer,  that  it  fell  between  som^ 

enonQoos  fig-4reea,  which  prevented  it  from  rol*- 

ling  ipto  the  ravine;    We  measured  the  ffdlen 

tree ;  and  though  it's  summit  had  been  burotj^ 

the  length  of  ifs  trunk  was  still  one  hundred 

wd  fifty-four  feet^.    It  was  eight  feet  in  diar- 

meter  near  the  roots,  and  four  feet  two  inches  at 

the  upper  extremity* 

Our  guides,  less  anxious  than  ourselves  to 
measure  the  bulk  of  trees,  continually  prea6e4 
us  to  proceed,  and  seek  for  the  "  gold  mine/ 
This  part  of  the  ravine,  little  frequented,  is  no$ 
uninteresting.  We  made  the  following  observa- 
tions on  the  geological  constitution  of  the  soil. 
At  the  entrance  of  the  Quebrada  Seca  we  re- 

^  Hura  crepitans, 
t  French  neaaure,  nearly  fifty  metres. 
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marked  great  masses  of  primitive'  saccharo 
limestone^  tolerably  fine  grained^  of  a  bluish  1 
and  traversed  by  a  great  number  of  veins  of 
careous  spar  of  a  dazzling  whiteness.  H 
calcareous  masses  must  not  be  confounded  i 
the  very  recent  depositions  of  tufa,  or  carbc 
of  lime,  that  fill  the  plains  of  the  Tuy ;  f 
form  beds  of  mica-slate,  passing  into  a  t 
slate  *.  The  primitive  limestone  often  sin 
covers  this  latter  rock  in  concordant  stral^ 
tion  ^.  Yery  near  the  haio  the  talcose  slate 
comes  entirely  white,  and  contains  small  la^ 

• 

of  soft  and  unctuous  graphic  ampelite :{;.  Sk 
pieces,  destitute  of  veins  of  quartz,  are  a : 

• 

granular  graphite,  which  might  be  of  use  in 
arts.  The  aspect  of  the  rock  is  very  singula 
those  places,  where  thin  plates  of  black  ampc 
alternate  with  thin,  sinuous,  and  satiny  pi 
of  a  talcose  slate  white  as  snow.  It  would  m 
as  if  the  carbon  and  iron,  which  in  other  pl< 
colour  the  primitive  rocks,  are  here  corn 
trated  in  the  subordinate  strata 

Turning  toward  the  West  we  reached  at  len 
the  ravine  of  gold  (Quebrada  del  Oro). 

^  Real  talksehkfer  of  Weroer,  without  garoets  or  sei 
tine,  not  earite  or  weiM^ne.  It  is  rather  io  the  moantai 
Buenavista^  that  the  gneiss  manifests  a  tendency  to  pass 
eurite. 

t  Direction  hor.  3*5o  -y  dip  70<'  South-East. 
i  Zeichenschiefer, 
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hardly  recognized  the  vestige  of  a  vein  of  quartz 
on  the  slope  of  a  hill.  The  falling  down  of  the 
earth  caused  by  the  rains  had  changed  the  sur- 
fiaoe  of  the  ground^  and  rendered  it  impossible  to 
make  any  observation.  Great  trees  were  grow7 
ing  in  the  same  places^  where  the  gold-washers 
had  worked  twenty  years  before.  It  is  proba- 
ble, tiiat  the  mica-slate  contains  here,  as  near 

• 

Goldcronah  in  Franconia,  and  in  the  country 
of  Saltzbourg,  auriferous  veins ;  but  how  is  it 
possible  to  judge  whether  this  vein  be  worth  the 
eiq^ense  of  being  wrought,  or  whether  the  pre 
occur  only  ia  nodules,  and  in  less  abundance 
in  propwtion  as  it  is  so  rich  ?  In  order  to  de- 
rive smiie  advantage  from  our  fatigues,  we 
made  a  long  herborization  in  the  thick  forest, 
that  extends  beyond  the  hato^  and  abounds  in 
cedrelas,  browneas,  and  fig-trees  with  nym- 
phea  leaves.  The  trunks  of  these  last  are  co- 
vered with  very  odoriferous  plants  of  vanilla, 
which  in  general  flower  only  in  the  month  of 
April.  We  were  here  again  struck  with  those 
ligneous  excrescences,  which  in  tha  form  of 
ridges,  or  ribs,  augment  in  so  extraordinary  a 
manner,  and  as  far  as  twenty  feet  above  the 
ground,  the  thickness  of  the  trunk  of  the  fig- 
trees  of  America.  I  found  trees  twenty-two 
feet  and  half  in  diameter  near  the  roots.  These 
ligneous  ridges  sometimes  separate  from  the 
trunk  at  a  height  of  eighty  feet,  and  are  trans- 
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formed  into  cylindrical  roots  two  feet  thicl 
^lie  tree  looks  as  if  it  were  supported  by  bm 
tresses.  Hils  scaflTolding  however  does  not  pi 
tietMte  very  deep  in  the  earth.  The  lateti 
roots  wind  at  the  surface  of  the  ground^  an 
when  at  twenty  feet  distance  fhmi  the  tnm 
they  are  cut  with  a  hatchet^  we  see  tlie  milk 
juice  of  the  fig-tree  gush  out,  which,  when  A 
prived  of  the  vital  influence  of  the  organs  i^di 
tree,  is  altered  and  coagulates.  What  a  w<m 
derfal  combination  of  cells  and  vessels  exists  \ 
these  vegetable  masses^  in  these  gigantic  tra 
of  the  torrid  zone,  which  without  interruptioi 
perhaps  during  a  thousand  years,  prepare  m 
tritious  fluids,  raise  them  to  the  height  of  on 
hundred  and  eighty  feet,  convey  them  dow 
again  to  the  ground,  and  conceal  beneath 
rough  and  hard  bark,  under  the  inanim^ 
layers  of  ligneous  matter,  all  the  movements  i 
organic  life ! 

I  availed  myself  of  the  clearness  of  the  night 
to  observe  at  the  plantation  of  Tuy  two  ^mei 
sions  of  the  first  and  third  satellites  of  Ji 
piter.  TTiese  two  observations  gave,  accordin 
to  the  tables  of  Delambre,  long.  4*»  39'  14' 
and  by  the  chronometer  I  found  4**  39'  10 
These  are  the  last  occultations  I  observed  1m 
fore  my  return  from  the  Oi-oonoko ;  they  serve 
to  fix  with  some  accuracy  the  eastenr  extw 
liiity  of  the  valleys  of  Aragua,  and  the  foot  i 
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the  mountains  of  Los  Cocuyzas.  I  found  by 
meridian  altitudes  of  Canopus  the  latitude  of 
the  Hacienda  de  Manterolay  on  the  9th  of  Fe- 
bruary, 10^  16'  55'' ;  the  10th  of  February, 
W  16'  34".  Notwithstanding  the  extreme  dry- 
ness of  the  air,  the  stars  twinkled  even  at  alti- 
tudes of  80^ ;  a  very  rare  phenomenon  in  this 
^<me^  and  which  perh^>s  announced  the  end  of 
the  fine  season.  The  dip  of  the  needle  was 
41-6^  (cent,  div.);  and  228  oscillations  in  ten 
minutes  time  indicated  the  intensity  of  the  mag- 
netic power.  The  variation  of  the  needle  was 
4^  30'  Nortb-East.  During  my  stay  in  the 
valkys  of  the  Tuy  and  Aragua^  the  zodiacal  light 
f4)peared  almost  every  night  with  extraordin- 
ary brilliancy.  I  had  perceived  it  for  the  first 
time  between  the  tropics  at  Caraccas,  on  the 
18th  of  January,  after  seven  in  the  evening. 
TTie  point  of  the  pyramid  was  at  the  height  of 
5»>.  The  light  totally  disappeared  at  9»^  35' 
(apparent  time),  nearly  3**  SCy  after  sunset, 
^thout  any  diminution  in  the  serenity  of  the 
sl^y  ».  'La  Caille,  in  his  voyage  to  Rio  Janeiro 
and  the  Cape,  had  already  been  struck  with  the 
beautiful  appearance  displayed  by  the  zodiacal 
light  between  the  tropics,  not  so  much  on  ac- 

•  Od  the  16Ui  of  February,  the  total  disappearance  took 
place  2^  50'  after  stinset.  Altitude  of  the  pyramid,  GO"" 
Above  the  horizon. 
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count  of  it*s  less  inclined  position,  as  of 
greater  transparency  of  the  air  *.  It  wotild 
pear  singular,  that  long  before  Childrey  i 
Dominic  Cassini,  the  navigators  who  frequei] 
the  seas  of  the  two  Indies  had  not  directed 
attention  of  the  philosophers  of  Europe  tow 
this  li^t,  of  a  regular  form  and  progress^  U 
did  not  know  how  little^  till  the  middle  of 
eighteenth  century,  mariners  were  interestec 
any  thing,  that  had  not  an  immediate  relal 
to  the  course  of  the  ship,  and  the  demandi 
navigation. 

However  brilliant  the  zodiacal  light  in 
dry  valley  of  Tuy,  I  have  observed  it  n 
beautiful  still  at  the  back  of  the  Cordillera 
Mexico,  on  the  banks  of  the  lake  of  Tez6i 
eleven  hundred  and  sixty  toises  above  the  f 
face  of  the  ocean.  On  this  table-land,  the 
grometer  of  Deluc  goes  back  as  far  as  15^ 
and  under  2 1  inches  eight  lines  of  barometr 
pressure  the  extinction  of  light  is  ^^  wea 
than  on  the  plains.  In  the  month  of  Janui 
1804,  the  light  rose  sometimes  to  more  than 
above  the  horizon.    The  Milky  Way  appea 


*  II  was  the  grctl  serenity  of  the  air,  that  caased 
pheoomenoo  to  be  remarked,  io  1668,  in  the  arid  plaii 
Persia. 

+  To  42-8«,  Sauss.,  at  the  tempetature  of  23-4»  < 
therm. 
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Co  grow  paler  compared  with  the  brilliancy  of 

^he  zodiacal  light ;  and  if  small^  bluish,  scat- 

^Vered   clouds    were  accumulated  toward  the 

''^Vest,  it  seemed  as  if  the  Moon  were  going  to 


I  must  here  relate  another  very  singular  fact, 

^^ehich  is  several  times  noted  in  my  private 

journal  written  on  the  spot.    On  the  18th  of 

^Jlanuary,  and  the  15th  of  February,  1800,  the 

intensity  of  the  zodiacal  light  changed  in  a  ver^^ 

.  iperceptible  manner,  at  intervals  of  two  or  three 

nhuites.  Sometimes  it  was  very  faint,  at  others 

it  surpassed  the  brilliancy  of  the  Milky  Way  in 

Sa^ttarius.    The  changes  took  place  in  the 

^hole  pyramid,  especially  toward  the  interior, 

&r  froni  the  edges.    During  these  variations  of 

the  zodiacal  light,  the  hygrometer  indicated  a 

coogiderable  di7ness.    The  stars  of  the  fourth 

and  fifth  magnitude  appeared  constantly  to  the 

naked  eye  with  the  same  degree  of  light.    No 

stream  of  vapour  was  visible,  nothing  seemed  to 

^ter  the  transparency  of  the  atmosphere.    In 

other  years  I  saw  the  zodiacal  light  augment  in 

the  southern  hemisphere  half  an  hour  before  it*s 

disappearance.      Dominic  Cassini  admitted*, 

^^  that  the  zodiacal  light  was  feebler  in  certain 

)     years,  and  then  returned  to  it*s  former  bril- 

!      liancy."    He  thought,  that  these  slow  changes 

I 

*  M6n  de  V^cad^mie,  toI.  fiii,  p.  164  and  208. 
^•L..IV.  H 
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were,  cdiinected  itdth  .^f  Jhe  sama  twamlpk 
which  itocfer  the  appearaoce  of  spotB  and  foci 
periodical  on!  the  'solar  disk^**  But  tluaexctiy 
obflierVer  does  nofi  mentiion  those  ohatign 
intensity  in  the  zodiacal  light,  which  I  b 
several  times  remarked  betweisn  the- troptosj 
tba  fnpHce  of  a  few  minutes,.  [Mairan  ^  aM 
tfaflJb iA  FVanceit  is commpn  enough .l;o aeo 
lEodittcalVligbty^iii  :th6  mbnths.of  Ffd^niacjri 
March^imingling  with  a  kind  of  Aurora  Bqm 
whichohe  XiiiiiMl jmdeddedy  and  thel.ndnil 
mattei' of  which  jspreads  itself  allt  lEu^oundz 
horiKOhydr;  Appears  toward  fheiWest.  ^Jn 
much  doubt,  that^  inr.thei  iob8ervaticnur:£l| 
beien  ^  relating^ ;  there  #a8 1  any  miituref;  of o  tt 
two  «{)e<iies  of  light.  Th6  variatiesi&in  inlwii 
tOK>k;pUu»  at  x^onsiderablei  altitadds;  the  li 
wasjwhite,  and  not  coloured;  tranquil^  aUdi 
ukldulaCing.'  Besides,  the:  Aurora  BoreaiSd  i 
i^dom'yilible  between  the  tropidsy  that^  dm 
five  years,  though  almost  constantly  skaepini 
the  open  air,  and  .bbterving  with  imsemiti 
attention  the  vault  of  Heavdn,  I  never  percei 
the  least  traces  of  this  phenomenon. 

Resuming  the  whole  '6f  what  L  find  noted 
my  registers  concerning  the  variations  of 
zodiacal  light,  I  am  rather  inclined  to  thi 

*  Traiii  de    VAurwt   Boreale,  (2d    ed.)   p.  lift— 
M^m  de  VAcadhnUi  1733,  p.  482,  id.  1734,  p  672. 
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thai  these  mriations  are  not  all,  of  them  appear- 
ances dependant  on  certain  modifications  in  the 
state  bf  onr  atmosphere;    Sometimes,  diiring 
xiJgfats  eqnally  clear^  I  sought  in  vain  for  the 
sBMNlituml  lights  when  the  day  before  it  had  ap- 
peatred  witih  the  greatest  brilliancy  *.  Must  v^ie 
^admit^  that  emanations^  which  reflect  ^hite 
JLight,  and  seem  to  have  some  analog  with'  the 
-tcaSk  of  comets^ .  are  less'  abundant  at  certain 
jperiodsf?    The  researches  on  the  zodiacal  lig'ht 
laave'  acquired  a  new-degree  of  interest^  since 
^geometricians  have  tstught  us^  that  we  arcf  igiib^ 
jrant  of  the  real  causes  el  this  phenomenon. 
^Xlie  illustrious  axtthov  of  La  MScani^ue  cileste 
l:mad  sfaown^  that  the  solar  atmosphere  cannot 
rflAcK  even  the  orb  of  Mercury ;  and  that  it 
^^'•ald  :not\in.any  case  display  the  lentictilar 
fiorm^^  which  observations  have  attributed  to 
t^lie  zodidcal  light.    We  may  also  entertain^ the 

i 
i 

*  Hairan  had  beeo  stixick  with  the  same  pheoomeoon  io 

our  dixnates.     *^  I  caonot  pass  unnoticed/'  he  says^  ''  that 

t        ^wioe^  m  the  month  of  April,  I  have  not  been  able  to  discover 

^,        toward  the  West  the  least  tra^e  of  the  zodiacal  lights  doring 

^tither  wliieb  aeemed  moist  favorable  for  if  s  appearance^ 

and jU  the  hoor  and  season,  when  this  light  is  most  visible. 

And  what  is.  also  worthy  of  benig  remarked^  it  appeared  on 

I  the  morrow  of  each  of  these  days«  very  brilliant  and  very 

l^     ntenstve."     Mim  de  PAcad6Me,  1783,  p.  483 ;  and  Matron, 

^Wde  VAimire  bar.,  (2d  ed.)  p.  209. 

t  Byit.  iu  Monde,  (4th  ed.)  p.  27(r. 

h2 
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same  doubts  respecting  the  nature  of  th\i  li 
as  -with  regard  to  that  of  the  tail  of  comets 
it  in  foct  a  reflected,  or  a  direct  light  ?  It ' 
be  hoped,  that  philosophical  travellers,  who 
visit  the  Equinoctial  regions,  will  provide  tl 
selves  with  instruments  of  polarization,  :cf 
lated  to  solve  this  important  question. 

We  left  the  plantation  of  Manterola  oxi 
11th  of  February,  at  sunrise.  The  road 
lows  the  smiling  banks  of  the  Tuy ;  the  mdr 
was  cool  and  humid,  and  the  air  seemed 
balmed  by  the  delicious  odour  of  the  pancr» 
undulatum,  and  other  large  liliaceous  pi 
In  our  way  to  La  Victoria,  we  passed  the  pii 
village  of  Mamon,  or  of  Cdnsejo,  celebrati 
the  country  for  a  milraculous  image  of 
Virgin.  A  little  before  we  reached  Mamoi 
stopped  at  a  farm  belonging  to  the  fami 
MpBteras.  A  negress  more  than  a  hundred ; 
old  was  seated  before  a  small  hut,  constrc 
with  earth  and  reeds.  Her  age  was  kn 
because  she  was  a  Creole  slave.  She  seemed 
to  enjoy  very  good  health.  "  I  hold  her  b 
jSun**  (UjLtengoalsol)y  said  her  grand-son ;  ^ 
heiat  keeps  her  alive.*"  The  means  appear( 
uis  rather  violent,  for  the  Sun  darted  ifis 
alimost  perpendicularly.  The  nations  wi 
brown  skin.  Blacks  well  seasoned,  and  Ind 
attain  a  happy  old  age  in  the  torrid  2one.  I 
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nienticHied  elsewhere  the  histoty  of  a  native  of 
Peru  *,  who  died  at  the  age  of  one  hundred  and 
forty-rthree  years,  after  having  been  ninety  years 
married. 

Don  Francisco  Montera,  and  his  brother,  a 
young  and  enlightened  ecclesiastic,  accompanied 
OS,  in  order  to  conduet  us  to  their  house  at  La 
Victoria.  Almost  all  the  families,  with  whom 
we  had  lived  in  friendship  at  Caraccas,  the  Usta- 
rizes,  the  To vars,  and  the  Toroes,  were  asseftib^d 
in. the  fine  valleys  of  Aragua.  Proprietors  of 
the  richest  plantations,  they  contended  with 
each  other  in  whatever  could  render  our  stay 
agreeable.  Before  we  plunged  into  the  forests 
of: the  Oroonoko,  we  enjoyed  once  more  all  the 
advantages  of  an  advanced  civilization. 

The  road  from  Mamon  to  La  Victoria  runs 

toward  the  South  and  the  South-West.      We 

soon  lost  sight  of  the  river  Tuy,  which,  turning 

to  the  East,  forms  an  elbow  at  the  foot  of  the 

high,  mountains  of  Guayraima.    As  we  drew 

nearer  to  Victoria,  the  ground  became  smoothef ; 

it  looked  like  the  bottom  of  a  lake,  the  waters 

of  which  had  been  drained  off.    We  might  have 

Cemcied  ourselves  in  the  valley  of  Hasli,  in  the 

canton  of  Berne.    The  neighbouring  hills^  only 

one  hundred  and  forty  toises  in  height,  are 

composed  of  csdcareous  tufa;  but  their  abrupt 

• 

*   llilario  Pari  de  Chiguata. 
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dedivitiea  project,  like  promontories  on  th 
plain.  Their  form  indicates  the  ancient  shora  c 
the.  lake.  The.eaatem  extremity  of  this  valle 
i^  parched  and  uncultivated*  No  advantag 
hafi  been  derived  from  the  ravines^  that  watc 
jbhe  neighbouring  mountains ;  but  a  fine  cultiiv 
tion  is  commending  in  :tbe'  proximity  o£  th 
towm  .1  say  of  the  toirn,  though,  in  my  tlin 
Victona. was.. considered   only  as  a  .viUag 

•v  We  do  not  easily  accustom  ourselves  Uiiik 
idefi  of  a  village  with  seven  thousand  inhabl 
tants^L  fine  bdifices^, a  church  decorated  Mt 
itoric  columns  *,  and  all  the  resources^  of 
niercial  industry.  The  inhabitants  of 
had  long  demanded  of  the  Court  of  Spain*  ll 
title  of  villaj  and  the  right  to  choose  a  cabUd 
a  municipality.  The  Spanish  ministry  oppose 
Itheir  request,  though  at  the  expedition  of  Um 
riaga  and  Solano  to  the  Orocmoko^  the  pompoi 
title  of  ciudad,  city,  had  beeur^^ranted^  at':^ 
earnest  solicitations  of  the  monks  of  St.  Fraud 
to  a  few  groups  of  Indian  huts.    The  muniei^ 

i,  according  to  it's  nature,  ougbc  I 
^  principal  bases  of  the  liber^4U 
the  citizens;  but  in  the  -Spaiiii 
las  degenerated  into'a  municttii 


.  I- 


*  It  was  not  finished^  notwithstanding  that  the  work  h 
he«D  going  on  for  five  jears. 
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•ristocracy.  Those .  who .  execcise. .  aa .  AbsolutiQ 
power^  instead  of  availing  themselves  skilfiiUjt 
of  the  influence  of  a:few  powearfnl  &nuUea»  dnedci 
what  they  call  the  spirit  of  independw/^e  of 
small  boroughs.  They  pnefer  leaving  the  l)ody 
of  the.  state  without  strength  and  aninationjttw 
finrouring  those  centres  of  action.  whicKes^PQ 
dieir  iioftience,.  mid  to;keepmg'  up  :th^  fiw^i^k 
Hfe  irhich  animates  the  whole .  lAastf,  hw9^,  \% 
^nanatcs  rather  from  Oie,  peopl^^  than.)Cfpmitfel9 
^{ireibe:  autfaoirity^  (In.tlieiitiiRfit  x>^CIh{trl|99  ¥ 
^iidiPiiiUpM  the  instituttoi^<qf;.miinJiQi4)aUtp4^ 

ima  wisely  pifotectedjby  the  court..- ilVi\i5erftJ 
meoi^cwUdhadiacted  ftjp«M*i|n:t3ie  conq^ 
tlie;£raDdati6Q  .of  tdtii^s^  ^ata^  forin/edjth«ln^ 
c^ett/cfas,  in  imitation  of.iiiosjs i:<tf  ($p^iW..;iA^ 
eqoalil7K>f  rights  theaexiated.  between  tbe.ipc$n 
o£ ; tjht.  moth^  country  and  tbeir  Amemim^ 
seeiidantsi.  iPolitics>  vit^Q^t  heingiii:^^^^^ 
less  suspicious  than  at  present,  .Tbft  QQfHtJS9i,^nk 
reoently  comprised  jand4*9.Yei^5  wsts:  cansid^r ed 
3BA/di8Ca4at$paj»iab'po8se^ip»i  cTh^'^i^^jff.q, 
wlDny^  in; the  sei^se  anne^^  Jp. iii»  o^r.^yh 
developed  itself  mdy  with4jie.^ftd9K«  sy^^piftxrf 
commercial^  f)olicy;.  and  tbifi^i<QUcy,,iVbiJie,at 

treeognized  <tbe  realiiSifturQea  of  jQ^tipngJ  ivpse^tb^ 
soon  became  narrow,  mistrustful,  and  exclusive. 
It  prepared  the  diaunion  bi^jt\KQen  the  colonies 
^d  the  mother-country ;   it  established  among 
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the  whites  an  inequality^  which  had  not  beei 
fixed  by  the  first  l^islature  of  the  India 
The  concentration  of  powers  gradually  weakenei 
the  influence  of  the  municipalities ;  and  thes 
same  cabUdos,  that  in  the  16th  and  17th!  oen 
turies*  had  the  privilege  of  governing,  th 
country  per  interim  after  the  death  of  a  gover 
nor^  were  considered  by  the  court  of  Madrid  ji 
dangerous  shackles  on  the  royal  authority.  Froo 
that  time  the  richest  villages^  notwithstandin| 
their  rising  population,  obtained  with  difitenlb 
the  title  of  a  town,  and  the  right  of  govermo^ 
themselves.  Hence  it  results,  that  the-  reoeii 
changes  in  colonial  politics  have  not  all  been  h 
favour  of  philosophy.  We  may  be  convii^ 
of  this  by  looking  over  the  laws  of  the  Indies^ 
as  far  as  they  concern  the  Spaniards  who  havi 
migrated  to  America  and  their  descendants/  tb 
rights  of  communities,  and  the  establishment  o 
municipalities. 

The  environs  of  La  Victoria  present  a  ver 
remarkable  aspect,  with  regard  to  agriculture 
The  height  of  the  cultivated  ground  is  from  Vm 
hundred  and  seventy  to  three  hundred  toise 
above  the  level  of  the  ocean,  and  yet  we  ther 
find  fields^of  com  mingled  with  plantations  o 

*  Ceduloi  reaies  of  1660,  and  1675. 
t  Le^es  de  Indias,  the  most  ancieoL 
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ragar-canes^  coffee,  and  plantains.    Excepting^ 
the  interior  of  the  island  of  Cuba  *,  we  scarcely 
find  any  where  else  in  the  equinoctial  regions 
European  com  cultivated  in  large  quantities  in 
60  low  a  region.    The  fine  fields  of  wheat  in 
Mexico  are  between  six  hundred  and  twelve 
hundred  toises  of  absolute  elevation ;  and  it  is 
rare  to  see  them  descend  to  four  hundred  toises. 
We  shall  soon  perceive,  that  the  produce  of 
grain  augments  sensibly,  from  high  latitudes 
toward  the  Equator,  with  the  mean  temperature 
of  the  climate,  in  comparing  spots  of  different 
elevations.   The  success  of  agriculture  depends 
<m  the  dryness  of  the  air ;  on  the  rains  distri- 
bated  among  different  seasons,  or  accumulated 
in  one  rainy  season;  on  winds  blowing  con- 
stantly from  the  east,  or  bringing  the  cold  air 
of  the  North  into  very  low  latitudes,  as  in  the 
fpilf  of  Mexico;  on  mists,  which  for  whole 
months  diminish  the  intensity  of  the  solar  rays ; 
in  short,  on  a  thousand  local  circumstances, 
^^hich  have  less  influence  on  the  mean  tempe- 
rature of  the  whole  year,  than  on  the  distribp- 
^ion  of  the  same  quantity  of  heat  among  the 
Afferent  parts  of  the  year.      It  is  a  striking* 
spectacle,  to  see  the  grain  of  Europe  cultivated 
from  the  Equator  as  far  as  Lapland,  in  the  lati 
tude  of  69^,  in  regions  where  the  mean  heat  is 

•  The  district  of  Qualro  VUias. 
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from  22^  tp  «— 2^,  in  every  place  where  the  tempi 
rature  of  summer  i&  above  9^  or  10^.  We  kna 
the  minimum  of  heat  requisite  to  ripen  wbsA 
barley,  and  oats;  we  fire  less  certain  in^n 
'Spect  to  the  maximum,  which  these  species  i 
grain,  accommodating  as  they  are,  can  suppoi 
We  are  eveu  ignorant  of  all  the  circumstanee 
which  favour  the  culture  of  corn  between,  tl 
tropics  at  Very  small  heights.  La  Victoria  ah 
the  neighbouring  village  of  San  Matheo  yield  a 
annual  produce  of  four  thousand  qutntab'  i 
wheat.  It  is  sown  in  the  month  of  Decembe 
and  the  harvest  is  reaped  on  the  seventieth  i4 
seventy-fifth  day.  The  grain  is  large,  whifei 
and  abounding  in  gluten :  it*s  pellicle  is  thioiM 
and  not  so  hard  as  that  of  the  wheat  of  thei^vei 
cold  table-lands  of  Mexico.  An  acre  *  near  Victi 
ria  g^enerally  yields  from  three  thousand  to  thrc 
thousand  two  hundred  pounds  weight  of  whoj 
The  aver^fe  produce  is  consequently  here^  fl 
at  Buenos  Ayres,  three  or  foul*  times  .as  muc 
as.  that  of  nbrthiem  countries.  Nearly  slxteo 
times  the  quantity  of  the  seed  is  reaped ;  .wiiil( 
accordinlc  to  Lavbidiei^,  the  sufftice  of -Franc 
yields  on  a  m6an  only,  five  or  six: :  for  one;  (.  4 
from  one  thousand  to '  twelve  hundred>  poiiB|i 
per  acre.    Notwithstanding  this  £s(buiMlity  c 

•  An  arpent  des  eaux  et  for^ls^  or  legal  acre  of  France,  \ 
which  1*95  =  1  hectares    -It  in  about  1|  acre  English. 
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the  Boil^  and  this  happy  influence  of  the  climatirj 
the  culture  of  the  sugar-cane  is  more  productive 
iif  the  valleys  of  Aragua,  than  that  of  com. 

La  Victoria  is  traversed  by  the  little  river 
Calanchas,  running  not  into  the  l\iy^  but  into 
the  Rio  Aragua.    It  thence  results,  that  this 
fine  country,  producing  at  once  sugar  and  com, 
belongs  aill'eady  to  the  basin  of  the  lake  of  Va- 
lencia, to  a  system  of  interior  rivers,  which  do 
not  oommunicate  with  the  sea.    The  quarter  of 
the. town  West  of  the  RjoCalanchas  is  called  la 
otra  bwda;  it  is  the  most  commercial  parti 
merchandize  is  every  where  exhibited,  and 
ranges  of  shops  form  the  streets.    Two  com- 
mercial roads  pass  through  J^  Victoria ;  that  of 
Vi^encil^  or  of  Porto  Cabello,  ^nd  the  road  of 
]ViUa  de  Cura,,  or  of  the  plains,  called. camtmi  de 
ios  Zii^moSk^,  We  here  find  more  Whites  in  pro^ 
portion  than  at  Caraccas*    We  visited  ^t  sun- 
set the  little  hill  of  Calvary,  where  the  view  is 
extremely  fine  and  extensive.    We  discover  on 
the  West  the  smiling  valleys  of  Aragua,  a  vast 
space  covered  with  gardens,  cultivated  fields^ 
clumps    of  wild  trees,   farms^    and   hamlets. 
iHiming  toward  the  South  and  South-East^  we 
see,  extending  as  far  as  the  eye  can  reach^ 
the  lofty  mountains  of  La  Palma^  Guayraima, 
Tiara,  and  Guiripa,  which  conceal  the  immense 
plains  or  steppes  of  Calabozo.    This   interior 
chain  stretches  to  the  West  along  the  lake  of 
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Valencia,  toward  the  yilla  de  Cura,  the  Cuesta 
de  Yusma,  and  the  denticulated  mountains  oi 
Guigue.  It  is  very  steep,  and  constantly  co- 
vered with  that  light  vapour,  which  in  hot 
climates  gives  a  vivid  blue  tint  to  distant  objectSj 
and,  far  from  concealing  their  outlines,  renders 
them  more  strongly  marked.  It  is  believed; 
that  among  the  mountains  of  the  interior  chaiUj 
that  of  Guayraima  reaches  an  elevation  of  twelve 
hundred  toises.  I  found  in  the  night  of  the 
eleventh  of  February,  the  latitude  of  La  Victoria 
10^  13"  35'',  the  magnetic  dip  40*8^  the  inten- 
sity of  the  forces  equal  to  236  oscillations  in 
W  of  time  *,  and  the  variation  of  the  needle 
4-4^  to  the  North-East. 

We  proceeded  slowly  on  our  way  by  the 
villages  of  San  Matheo,  Turmero,  and  Maracay 
to  the  Hacienda  de  Cura,  a  fine  plantation  be 
longing  to  Count  Tovar,  where  we  did  not 
arrive  till  the  fourteenth  of  February,  in  th< 
evening.  The  valley,  which  gradually  widens 
is  bordered  with  hills  of  calcareous  tufe^  callec 

*  Tbe  iBtensities  of  the  roagnelto  force  at  La  Gu^ra,  a 
JLa  Venta  Grande,  between  La  Gaajra  and  Caraccaa,  mm 
at  La  Victoria,  including  from  234  to  236  oscillatiooa^,  an 
the  greatest  I  observed  in  Terra  Firma.  In  this  zone,  when 
the  dip  is  generally  from  40^  to  43<»^  the  mean  intensity  o 
the  forces  corresponds  to  226  or  228  oscillations.  Thew 
augmentations  depend  no  doabt  on  some  local  cause^  in  th4 
neighbouring  gneiss,  uuca-slatc,  and  granite. 
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liere  Hetra  blanca.  The  scientific  men  of  the 
country  have  made  several  attempts  to  calcine 
this  earth ;  mistaking  it  for  the  porcelain  earth 
proceeding  from  the  decomposition  of  strata  of 
feldspar.  We  stayed  some  hours  with  a  family 
equally  enlightened  and  respectable^  the  Usta- 
rizes^  at  Qmcesion.  The  house^  which  contains 
a  >  collection  of  choice  books^  is  placed  on  ah 
eminencie^  and  surrounded  with  plantations  of 
coffee  and  sugar-canes.  A  grove  of  balsam- 
trees  (halsamo  *)  gives  coolness  and  shade  to 
this  spot.  We  observed  with  a  lively  interest 
the  great  number  of  scattered  houses  in  the 
YaUey^  inhabited  by  freedmen.  In  the  Spanish 
colonies  the  laws^  the  institutions^  and  the 
manilers^  are  more  favourable  to  the  liberty  of 
the  Blacks,  than  in  the  other  European  settle- 
ments. 

San  Matheo,  Turmero,  and  Maracay,  are 
charming  villages,  where  every  thing  announces 
;persons  in  the  most  easy  circumstances.  We 
seemed  to  be  transported  to  the  most  industrious 
;i>arts  of  Catalonia.  Near  San  Matheo  we  find 
Yhe  last  fields  of  wheat,  and  the  last  mills 
"%vith  horizontal  hydraulic  wheels.  A  harvest  of 
<:wenty  for  one  was  expected:  and,  as  if  the  pro- 
duce were  but  moderate,  I  was  asked,  whether 
^2om  produced  more  in  Prussia  and  in  Poland. 

*  Amvris  elaia. 
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wheat  does  not  form  ears.  At  the  beginning  of 
the  conquest,  the  corn  of  Europe  was  cultivated 
with  success  in  several  regions,  which  are  now 
thought  too  hot,  or  too  damp,  for  this  branch  of 
agriculture.  The  Spaniards  recently  removed 
to  America  were  less  accustomed  to  live  on 
m^ze;  they  still  adhered  to  their  European 
customs ;  they  did  not  calculate  whether  oora 
would  be  less  profitable  than  cofiee  or  cotton ; 
they  tried  seeds  of  every  kind;  they  interrogated 
nature  with  more  boldness,  because  their  rea- 
sonings were  less  founded  on  false  theories. 
The  province  of  Carthagena,  crossed  by  the 
chain  of  the  mountains  Maria  and  Guamocc^ 
produced  wheat  till  the  sixteenth  century  *.  In 
the  province  of  Caraccas,  this  culture  is  very 
ancient  among  the  mountainous  lands  of  To- 
cuyo,  Quibor,  and  Barquisimeto,  which  connect 
the  littoral  chain  with  the  Sierra  IS/evada  of 
Merida.  It  is  still  happily  practised  there,  and 
the  environs  of  the  town  of  Tocuyo  alone  export 
annually  more  than  eight  thousand  quintals  of 
excellent  flour.  But,  though  the  province  of 
Caraccas,  in  it*s  vast  extent,  presents  several 
spots  very  favourable  to  the  cultivation  of  .Eu- 
ropean com,  I  believe,  that  in  general  this 
branch  of  agriculture  will  never  become  of 

*  JDbit  Ignado  de  Pombo,  Informe  del  real  Consuhdo  di 
CttrtagmuL  de.  Indiat,  1810,  p.  75. 
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great  iHiportance  there.  The  most  temperate 
valleys  are  not  sufficiently  wide;  they  are  not 
real  ,  table-lands ;  and  their  mean  elevation 
above  the  level  of  the  sea  is  not  considerable 
eiKragfai  for  the  inhabitants  to  avoid  perceivings 
that  it  is  more  their  interest  to  establish  planta- 
tions of  coffee,  than  to  cultivate  com.  Flour 
now  comes  to  Caraccas  either  from  Spain,  or 
feom  the  United  States.  When,  in  circum- 
stances more  fovourable  to  industry  and  public 
tmnquillity,  the  road  from  Santa  Fe  de  Bogota 
to  the  port  of  Pachaquiaro  is  laid  open,  the  in- 
habitants of  Venezuela  will  receive  the  flour  of 
New  Grenada  by  way  of  the  Rio  Meta  and  the 
Qroonoko. 

The  village  of  Turmero  is  four  leagues  distant 
from  Sim  Matheo.  The  road  leads  through 
plantations  of  sugar,  indigo,  cotton,  and  coffee, 
rhe  regularity,  which  we  observed  in  the  con- 
stmction  of  the  villages,  reminded  us,  that  they 
bJI  owe  their  origin  to  monks  and  missions- 
rhe  streets  are  straight  and  parallel ;  they  cross 
each  other  at.  right  angles ;  and  the  church  is 
erectedin  the  great  square,  situate  in  the  centre. 
The  church  of  Turmero  is  a  sumptuous  edifice, 
but  overloaded  with  architectural  ornaments. 
Since  the  missionaries  have  been  replaced  by 
Wears,  the  Whites  have  mixed  their  habitations 
vith  the  Indians.  The  latter  gradually  dis- 
appear as  a  separate  race ;  that  is  to  say,  they 
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lire  represented  in  the  general  statement  of  tSie 
population  by  the  Mestizoes  and  the  Zamboes, 
whose  numbers  daily  increase.  I  still  fonitd 
however  four  thousand  tributary  Indians  in  the 
valleys  of  Aragua.  '^Tliose  of  Turmero  and  Oiiii- 
cara^  are  the  most  numerous.  They  aire  little^ 
but  less  squat  than  the  Chaynms;  their  eyes 
announce  more  vivacity  and  intelligence,  owing 
perhaps  less  to  a  divei-sity  in  the  race,  than  to  a 
superior  state  of  civilization.  They  work  like 
freemen  by  the  day ;  they  are  active  and  labo- 
rious during  the  short  time  they  allot  to  labour; 
but  what  they  cam  in  two  months  is  spent  far 
one  week,  in  buying  strong  liquors,  at  the  sihaft^ 
inns,  of  which  unhappily  the  numbers 
increase. 

We  saw  at  Turmero  the  remains  of  the 
sembled  militia  of  the  country,  and  thcSr 
pearance  alone  sufficiently  mdicated,  that 
valleys  had  enjoyed  for  ages  undisturbed  peabe 
The  Capitania-general,  in  oi*der  to  give  a  w 
impulse  to  the  military  service,  had  ordered 
grand  review;  and  the  battalion  of  Tntmui^  i 
in  a  mock  fight,  had  fired  on  that  of  La  "Vict  — 
toria.  Our  host,  a  lieutenant  of  the  militia,  wa.^ 
never  weary  of  describing  to  us  the  dangisr  x^^ 
thfese  manoeuvres.  '^  fie  had  been  surrount 
with  muskets,  which  might  have  burst  at 
instant;  he  had  been  kept  four  hours  in'tl»* 
Sun,  and  his  slaves  were  not  permitted  to  hol^^ 
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I  unbrrila  oTerins  liead/*  With  wliat  M^i4;}' 
I  nations,  who  appear  the  most  pacific,  ae^t^ 
ilitaiy  haVitsl  I  then  smiM  U  »  timidity 
iMPed  with  6uch  j^unplb  fmnkneis ;  «id  MN^Hb 
aft  afterwards  tfao«e  voitey^  ^t  Arti|^  thMe 
Aoefiil  plains  of  La  Vlioftdria  ttad  T^if^mera, 
e  defile  of  Cabrera,  and  t^  %i;f  le  baAl»9  ^ 
le  laktt  of  Vttknda,  huve  b«c»m(?  thfe  thecrttie 
'  tbt  most  obstinate  aftd  bloody  oMflibtHbe- 
nen  the  aatiTes  and  tjbe  eokUeM  tf  tii^  mbi^ke/t 
MHitry. 

T0  the  $Mith  of  IXirmeri^,  a  mMs  4fiif  Knt^tone 
omtaiats  advances  into  the  fMtk,  sepanMitig 
M  finn  sagm^-piantattoos,  Omnt^obit^  and  Piffii. 
teMtter  beloagu  to  the  &tfiily  of  Gount  T&^w, 
hta  have  property  in«very  part  ^  the  pfttvfiix^. 
ear  Ohiayavita,  brown  iron  ^ore  has  been  4in^ 
»^iMtd.  To  tbie  Noyth  <^  Turmero,  a  g^rtttiitic 
MMKit  <the  CtoM)  rises  in  the  Cordillera  of 
tbMMust,  from  the  to^  of  vhich  we  diseem  at 
Aflame  time  the  sea  and  the  lake  of  Valeneia. 
riMntng  this  rocky  ridgfe,  #hi<)h  runs  %Mrtiird 
mVfmt  farther  Uian  the  dye  0*11  readh,  paths 
bimirhM  difficult  lead  to  the  rieh  plantations 
'  cacao  on  the  coast,  to  Choroni,  Turiamo,  and 
flftmare,  noted  alike  fSor  the  fertility  of  the  soil, 
ift  the  insalubrity  of  their  climate.  Tunuero, 
tjaracay,  Cura,  Guacara,  everj^  point  of  the 
«Uey  of  Ara^a,  has  it's  mountain-road^ 
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terminates  at  one  of  the  small  ports  on  the 
coast. 

Upon  quitting  the  village  of  Turmero,  we 
discover^  at  a  league  distant^  an  object^  which 
appears  at  the  horizon  like  a  round  hillock^  or 
tumukiS^  covered  with  vegetation.  It  is  neither 
a  hill^  nor  a  group  of  trees  close  to  each  other, 
but  one  single  tree,  the  famous  zajndng  der 
Guayre,  known  throughout  the  province  for  the 
enormous  extent  of  it's  branches,  which  form  a^ 
hemispheric  head  five  hundred  and  seventy^ix. 
feet  in  circumference.  The  zamang  is  a'fin^ 
species  of  mimosa,  the  tortuous  branches 
which  are  divided  by  bifurcation.  It*6  deli- 
cate and  tender  foliage  displayed  itself 
ably  on  the  azure  of  the  sky.  We  stoppe^M 
a  long  time  under  this  vegetable  roof.  Th^S 
trunk  of  the  zamang  del  Guayre*,  which  i^S 
•  found  on  the  road  from  Turmero  to  Maracay — L 
is  only  sixty  feet  high,  and  nine  thick;  but  ifi 
real  beauty  consists  in  the  form  of  its 
The  branches  extend  like  an  immense  umbreUtB^ 
and  bend  toward  the  ground,  from  which  the^ 
.remain  at  a  uniform  distance  of  twelve  or  fi^ 
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*  The  mmoaaof  la  Guayre,  for  zamang  is  the  Indiui  |MUP« 
for  the  genera  mimosay  desmaothus,  and. acacia.    The  plai^ 
where  the  tree  is  Found  is  called  el  Guayre.    The  mimoo 
{inga)  saman  of  Jacquin  {Fragm.  bot,,  p.  b,  tah.  ix),  culti- 
vated in  the  fine  hot-houses  of  Schoenhrnn,  is  not  of  tbe 
species  as  the  c6lo8sal  tree  of  Turmero. 
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teen  feet.    The  circumference  of  this  head  is  so 
regular^  that^  having  traced  different  diameters, 
I  ^nnd .  them   one  hundred   and   ninety-two 
and  one  hundred  and  eighty-*six  feet.    One  side 
of  the  tree  was  entirely  stripped  of  ifs  foliage, 
owing  to  the  drought;  and  on  the  other  side 
tt^re   remained   at   once  leaves  and  flowers- 
TlUandsias,  loranthese,  cactus  pitahayas,    and 
other , parasite  plants,  cover  it's  branches,  apd; 
crack  the  hwk.    The  inhabitants  of.  these  vil- 
Ittg^y  but  particularly  the  Indians,  hold  in  ve- 
neration the  zamang.del  Guayre,  which  the 
first  conquerors  found  almost  in  the  same  state 
in  which  it  now  remains.    Since  it  has  been 
observed,  with  attention,  no  change  has  appeared 
in  it's,  thickness  or  height.    This ,  zamang  must 
beat  least  as  old  as  the  Orotava  dragon-tree. 
There  is  something  solemn  and  majestic  in  the 
aspect  of  aged  trees,  and.  the  violation  of  these 
monuments  of  nature  is  severely  punished  in 
countries  that  are  destitute  of  monuments  of 
Brt. .  We  heard  with  satisfaction,  that  the  pre- 
sent proprietor  of  the  zamang  had  brought  an 
^on  against  a  farmer,  who  had  had  the  temerity 
to  cut  off  a  branch.    The  cause  was  tried,  and 
^    the  tribunal  condemned  thie  farmer.    We  find 
^    liear.Turmero  and  the  hacienda  deCura  other 
c    2amangs,  the  trunks .  of  which  are  larger  than 
J,  ^    that  of  Guayre,  but  their  hemispherical  head  is 
not  of  equal  extent. 
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.Th4  e«Uwf  wd  p^Nidtttite  of  the  ^nilM 
aitgawfitr  a9  .  w^.  advanoe  tdwvrd  Cim   $mi 
QmKm%   on  the  Qorlhern  side  of  tfte  lake. 
TIm^  vaNeys  Qf  Anogua  eontiin  more  than  M^ttOO" 
ii]^tfi})i4»nt8^   on  a  flpace  of  ground  tkirMeb 
iMiucKi  Vwgyiiii^  two  wide;    This  is  a  iis)|rlilNi 
pi^piilatio*  of  two  thousaad  aoiiki  on  a  scpaate 
toaguQ^  which  equals  almost  that  ot  the  Hidst 
populoml  partft  of  Fimee.  The  vilfaige,  or  r^tth^ 
the-  anali:  town  of  Aiaracay,  was  heretofbro  tlM- 
cetttre  of  the  indigo  phmtations,  when  iSHft 
hrtnok  o£  cohmial  industry  was  in  i€%  grOMest. 
pMSperity.    In  179&y  seveirty  tradesiaeii  haife 
QSlattliafaed  shops  in  a  popuhuion  of  stx  thoMOndl 
ikihahitontB.    The  houses  are  all  of  maSMi^ 
aaA  ewry  court  contahis  cocoar-trees,  which  na« 
abore  the  habitations.    The  ai^ct  of  generaJT 
weakh  is:  slill  more  striking  at  MaMeaiy,  thtta 
at  Tarraera    Hie  anil,  or  indigo,  o|  these  p^o- 
vineea  has  always  been  coiissdened  in  commerdir 
as  equal  and  sometimes  superior  to  that  of 
GuatiitaahL    Ihis  htaneh  of  cttttum  has  sitiM 
17712  fbUoiWdd  that  of  oacao,  and  preceded  thi 
ctthimAiea  of  ootton  and  cofiee.    The  pradiU^ 
tion  of  the  ecricmists  has  been  ahemately  fettid 
On  each  of  these  four  productions;  bat  Clti 
cacao  asid  coffee  are  now  the  only  in^>orMfll 
hradches  of  commerce  with  Europe,    br  At 
most  prosperous  Uffies  the  fabrication  of  ind^ 
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baa  olnuMSt  equaled  that  of  Mexico  t ;  it  roi^ 
in  the  provi4ce  of  V.eiiezuela  to  iO^OOO  arrobas^ 
or  a  millioQ  of  pouod^,  the  value  of  which 
exceeded  1^0^00  piastres -f,  I  shall  here 
give  from  official  documents  X^  never  before 
published,  the  progressive  augmentation  of  this 
branch  of  ag^riculture  at  Aragua. 

^exportation  of  Indigo  by  the  way  of  La  Guayra. 

Amual   meanVj7yg__  20^  poo«di. 
from  1774  toV  .^    f" 
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1784— 126,233 

1785 ^—213,172 

1786  _^  271,005 

1787—- 432,570 

1788 -505^56 

1789— —718,393 

1792 ^^-680,229 

1794- 898,353 

1796— — -737,966 

In '13118  statement  no  attention  has  been  paid 
to  the  contntband  trade,  which  may  be  com- 

1  ■  I  ■ 
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*  The  cBtamatc^  of  Grutttmaki  tmotiBtft  to  1,200,000  or 
1,MQ|00^  fono^f  of  mdig9, 
t .  The  pound  of  iodig^  M  ten  r«|k  t>f  plate« 
^  Expedjieniu  relatiro  al  Comerciot/  Crecido  contrabando  de  la 
Provhiciade  Caracas,  dirigido  al  Exc,  Senor  Don  Pedro  Varela^ 
por  el  Candle  de  Cam  f^atencia,  13  Junio,  17OT. — Informes  de 
Don  Esteban  Fernandez  de  Leon,  Jniendenie  de  Caracas,  del  36 


puted  for  indigo  at  least  at  a  fourth  or  fifth  of 
the  annual  exportation.  To  form  an  idea  of  the 
Jmmense  riches  arising  from  *  agriculture  in  the 
Spanish  colonies^  we  must  recollect^  that  the 
indigo  of  Caraccas,  the  value  of  which  amounted 
in  1794  to  more  than  six  millions  of  franks^  was 
the  produce  of  four  or  five  square  leagues.  In 
the  years  1789—1795  near  four  or  five  thou- 
sand freemen  came  annually  from  the  Llanos  to 
the  valleys  of  Aragua,  to  assist  in  the  culture  and 
fabrication  of  indigo.  They  worked  during  two 
months,  by  the  day. 

The  indigo  plant  impoverishes  the  soil,  where 
it  is  cultivated  during  a  long  series  of  yearB, 
more  than  any  other.    The  lands  of  Maraeay, 
Tapatapa,  and  Turmero,  are  looked  upon  a^ 
exhausted ;  and  indeed  the  produce  of  indigo- 
has  been  constantly  decreasing.  Maritime 
have  caused  a  stagnation  in  the  trade,  and  thi 
price  has  fallen  in  consequence  of  the  frequent 
importations  of  indigo  from  Asia.     The  Sast 
India  qompany  now  sells  at  London  * 
than  5,500,000  pounds  weight  of  indigo, 
in  1786  it  did  not  draw  from  it*s  vast  possessionfl^0 
more  than  250,000  pounds.    In  proporticm 
the  cultivation  of  indigo  has  decreased  in  tht 
valleys  of  Aragua,  it  has  increased  in  the 
vince  of  Varinas,  and  in  the  burning  plains  ol 

*  For  example,  io  1810.  Sec  Colquhoun,  Append.  p,23. 
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where^  on  the  banks  of  the  Rio  Taebiray 
Ei^n  land  yields  an  abundant  produce,  and  of 
lie  richest  colour. 

We  arrived  very  late  at  Maracay,  and  the 

ersons  to  whom  we  were  recommended  were 

bsent.    Scarcely  was  our  embarrassment  per- 

rived  by  the  inhabitants,  when  they  contended 

rith  each  other  in  offering  to  lodge  us,  to  place 

or  instruments,  and  take  care  of  our  mules. 

t  has  been  said  a  thousand  times,  but  the 

raveller  always  feels  the  desire  of  repeating  it 

gain,  tjie  Spanish  colonies  are  the  land  of  hos- 

itality :  they  are  so  even  in  those  places,  where 

idustry  and  commerce  have  diffused  wealth 

id  improvement  among  the  planters.  A  fiEimily 

*  Ganarians  received  us  with  the  most  amiable 

rdiality:   an  excellent  repast  was  prepared 

*  OS,  and  every  thing  was  carefally  avoided, 

\t  might  act  as  any  restraint  on  us.     The 

9ter  of  the  house*  was  travelling  on  com^ 

"cial  business,  and  his  young  wife  had  lately 

the  happiness  of  becoming  a  mother.    She 

transported  with  joy,  when  she  heard,  that 

ir  return  from  the  Rio  Negro  we  should 

«d  by  the  banks  of   the  Oroonoko    to 

stura,  where  her  husband  was.    We  were 

r  him  the  tidings  of  the  birth  of  his  first 

In  those  countries,  as  among  the  ancients, 

*  Don  Alexaiidro  Gunzttlei. 
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travellers  are  looked  upon  by  their  ho6t9  as  the 
safest  means  of  cominunicatian.  There  are 
indeed  posts  established,  but  they  maike  sutfk 
great  circuits,  that  private  persons  ifeldom  'en- 
trust them  with  letters  for  the  LUbos,  or  ssvaai- 
nal^  of  the  interior.  The  child  was  brought  to 
US  at  the  moment  of  our  departure ;  we  bad 
seen  him  asleep  at  night,  but  we  must  see  bim 
awftke  IP  the  morniog.  We  promised  M  tla« 
s^be  his  featuires  exactly  to  his  father^  but  the 
9lght  of  our  booHs  Bnd  instruments  sooaiotfflmt 
coined  tbf;  «iollier*».  confidence.  <  JSho  ftaid,  '^  Itet 
in  a  long  journey,^  amid  so  man3^.  caiwof 
fmother  kind,  we  might  well  forget  the  ccdonr 
^  her  chijki's  ^^.**  Soothijig baloitsof  Isoaps- 
t^litiyl  Ingenuous  eacpreisions  ef  suck  c(^&- 
donee^t  as  m^ks,  the  first  dawn  of  civilifiatita  i 
«  0B(  ti^  rpf^d^  irom  Mara^say  to  the  Haoienda 
do  Cura  we  enjoyed  from  time  to  time  the  view 
of  the  lake  of  Valencia*  An  arm  of  the  graiatic 
ekaiB  of  the  «oast  strefchea.toward  the  Smith 
into  tho  plsj*.  It  is  the  pnamontory  of  Ptotta^ 
obH^lo>  which  would  almost  dote  the  vaUey^  if 
it  wcm  not  si^i^ar^ted  by  a  aace^w  defile,  fboot 
the  rock  oS  i4a  Cabrera.  This  place  h^  abqutrod 
a  mournfol  ct^bpity^  in  the  late  revohvtku^inrjiL 
W^ns  of  Garaof^ ;  cctcb  party  faa^iii^obstiaRitbfy 
diaimted  i4^  pqc^ossioiX/  as. opening  the  iw^  to 
Valencia,  and  to  the  Llanos.  La  Cabrera  now 
forms  a  penin^ulgL ;  not  sixty  years  ago  it  was  a 


roeky  Mland  in  the  lak^^  the  waters  of  wktch 
gnAmlHj  dittxnteh.  We  spent  seven  very 
agraesble  days  91;  the  Hacienda  de  Cura^  in  a 
snaall  habitation. surrounded  by  thickets;  for 
the  hcNiae  itself,  situate  in  a  fine  sugar  plantar- 
tkm^  was  infected  with  the  bubas  [^au^jP],  a 
disease  of  the  dcin  very  common  among  the 
slttvies  m  these  valleys. 

We  lived  after  the  manner  of  the  rich  in  this 
cKiiktry;  we.  bathed  twice,  slept,  three  times, 
and  made  three  neal^  in  the  twenty-fitnir  hours. 
The  temperature  of  the  water  of  the  lake  is 
ratker  warm,  hemg  from  twenty46ur  to  twenty* 
five  d^[vees ;  but  there  is  another  cool  and 
delicious  bathing-place,  under  the  shade  of 
ceibas  and  large  zamangB>  at  Toma,  in  a  torrent 
^diing  from  the  granitic  mountains  of  the 
JRincon  del  Diablo.  In  entering  this  bath,  we 
had  not  to  fear  the  stijog  of  insects,  but.  the 
Jlttle  brown  hairs,  that  cover  the  pods  of  the 
dolichos  pruriens,  cowitch.  When  these  small 
Stairs,  well  characterised  by  the  name  of  jnca- 
jnca,  stick  to  the  body,  they  excite  a  violent 
irritation  on  the  skin;  the  dart  is  felt,  but  the 
cause  is  unperceived. 

Near  Cura  we  found  all  the  people  occupied  in 
clearing  the  ground  covered  with  mimosa,  ster- 
culia,  and  coccoloba  excoriata,  in  order  to  extend 
the  cultivation  of  cotton.  This  product,  which 
partly  supplies  the  place  of  that  of  indigo,  has 
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succeeded  so  well  for  some  years^  that  the 
cotton-tree  now  grows  wild  on  the  borders  of  the, 
lake  of  Valencia.  We  have  found  shrubs  of  eight 
or  ten  feet  high^  entwined  with  bignonia  and 
other  ligneous  creepers.  The  exportation  of 
cotton  from  Caraccas  however  is  yei  of  smaU 
importance.  It  amounted  at  an  average  at  La 
Guayra  scarcely  to  three  or .  four  hundred 
thousand  pounds  in  a  year;  but  including. all 
the  ports  of;  the  Capifama-general  it  arose^  on 
account  of  the  flourishing  culture  of  Cariaco,. 
Nueva.  Barcelona,  and  Maracaybo,  to  more 
than.  22,000  quintals  *.  This  is  nearly  the  half 
of  the  produce  of  the  whole  Archipelago  of  the. 

*  la  1704  the  exportation  from  all  the.  ports  of  the 
CapitaQja-general  for  Spain  amounted  to  804^075  pounds  of 
cotton ;  for  other  Spanish  colonies  in  America^  particularly 
for  the  industrious  province    of  Campeachy,    where  they 
manofactore  a  great  quantity  of  cotton  gcods,  90^492;  for 
foreign  colonies,  117,281 ;  total,  Ij011,8d8  pounds.  {Inj 
M  Sr  Cfmde  ^le  Casa  Yalencia,  MS.)     In  the  same  year, 
Guayra  alone  exported  but  484^058  pounds,^  126,436 
of  which  were  from  the  province  of  Maracaybo.  Exportatioi 

of  diis  port  (without  including  the  contraband  trade) 

- 1 
,  J I »        .  — 

1780— —170,427  pounds 

1792 258,502 

1796 537,178 

1797— 107>996  1  '  -' 

For  the  first  six  months  of  1809,  see  the  Sematiario  de  SatUt 
Ect  Tol.  ii,  p.  324^  The  prices  in  1794  were  from  thirty- 
four  to  fifty-six  piastres  the  quintal. 
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Vest  Indies  *«  The  cotton  of  the  valleys  of 
jragua  is  of  a  fine  quality,  being  inferior  only 
[>  that  of  Brazil ;  for  it  is  preferred  to  that  of 
!arthagena,  St.  Domingo,  and  the  Caribbee 
(lands.  The  cultivation  of  cotton  extends  on 
ae  side  of  the  lake  from  Maracay  to  Valencia ; 
ad  on  the  other^  from  Guayca  to  Guigue.  The 
urge  plantations  yield  from  sixty  to  seventy 
tiousand  pounds  a  year.  When  we  reflect^;  that 
1  the  United  States^  consequently  beydnd' the 
ropics,  in  a  variable  climate^  often  unfieivourable 
[>  this  produce,  the '  exportation  of  indigencfos 
otion  rose  in  eighteen  years,  from  1797  to 
815,  from  1,200,000  pounds  to  83,000,000, 
i  is  diflicult  to  form  an  idea  of  the  immense 
t,  which  this  branch  of  commerce -f*  will 


*  Mr.  Medford,  in  his  researches  on  the  manufactories  of 
England,  reckons,  thai,  of  01,380,000  pounds  of  cottott, 
'faich  these  manufactories' consumed  in  1806,  there  were 
lirty-mie  millions  from  the  United  States;  ten  miHibm 
om  Brazil ;  and  ten  millions  from  the  West  Indies;  Tfab 
•t  quantity  was  not  the  produce  of  a  single  year,  or  of  the 
Imnds  alone.  The  great  and  little  islands  together  produced 
I  1812  only  5,200,000  pounds  of  cotton,  the  greater  part  of 
bich  grew  in  Barhadoes,  the  Bahama  Islands,  Dominica, 
iid  Grenada.  The  produce  of  the  soil  of  the  West  Indies 
lust  not  be  confounded  with  their  exportation,  which  is 
ugraented  by  the  carrying  trade.  Colquhoun,  p.  378; 
'age,  torn,  i,  p.  3. 

fThe  cotton  manufactures  of  Great  Britain  alone  famish, 
1  all  kinds  of  cotton  goods  (printed  calicoes,  stockings,  Ac.) 
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attain,  when  natioiuU  industry  shall  eease  to  be 
sliftckled  in  the  united  pravinots  of  VeMBuela^ 
in  New  Grenada^  in  Mexico,  and  on  the  bBsisB 
of  the  riyer  Hate.  In  the  pwient  Btake  of  thingg^ 
tbe  coasts  of  Dutch  Guyaaa,  the  Gulf  of 
Gariaco,  the  yaUeys  of  Aragua^  and  the  pm- 
winces  of  Maracaybo  and  Carthagena,  produoe, 
next  to  Brazil/  the  greatest  quantity  of  ^ttoo  in 
Sonth  America. 

"  During  our  stay  «t  €m*a,  we  made.niiinoroM 
munxmom  to  the  rocky  islands,  that  rise  iti  the 
Widst  ^  the  lake  of  Valencia^  to  the  waitt 
fljprings  of  Mariara,  and  to  the  lofty  g«wiit&e 
ilionatain^   Ciedled   el  Cucuruvho   de   Coco$  a 
dau^rous  and  narrow  path  leads  to  the  port 
Turiamo  and  the  celebrated  cacao-plantatibiis^ 
of  the  coast.     In  all  these  excursions  we  were^ 
agreeably  surprised,  not  only  at  the  progress 
agriculture,  but  the  increase  of  a  free,  laborioi» 
population,  accustomed  to  toil,  and  too  poM  U^ 
rely  on  the  assistance  of  slaves.    White  and 

•  •  • 

mulatto  fanners  had  every  where  small  separate 
establishments.  Our  host,  whose  father  had  a^ 
revenue  of  40^000  piastres,  possessed  more  tends^ 
tbtta  he  could  clear ;  he  distributed  them  in  th& 
valleys  of  Aragua  among  poor  families,  wIk^ 


to  the  value  of  twenty-nine  millions  sterling  $   and  ilie 
of  the  material,  in   it's   anwrouglit  state,   amaiiQts   to 
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chose  to  apply  themselves  %o  tlii  cultivntton  of 
cotton.  He  endeavoured  to  Mrrotmcl  his  ample 
plantations  with  freemen,  wbo^  forking*  as  they 
chase/ eitfaet*  in  their  own  land,  or  in  the  neigh-> 
bouring  plantations,  soppfied  him  with  day* 
labourers  at  the  time  of  harvest.  Nobly  occu- 
pied on  the  means  beist  adapted  gradually  to 
eittinguish  the  slavery  of  the  Blacks  in  tiiese 
provinces.  Count  Tovar  flattered  himself  with 
tht  double  hope  of  rendering  slaves  less  neces* 
sftry  to  the  laadholdeis,  ahd  furnishing  the  freed- 
men  with  opportunities  of  beeoming  farmers. 
On  ^df^artmg  for  Europe  he  had  phtccHed  out 
and  tet  a  part  of  the  laiids  of  Cnra,  which 
extend  toward  the  West  at  the  foot  of  the  rock 
of  Las  Viruelas.  Four  years  after,  at  his  return 
to  America,  he  found  on  this  spot,  finely  culti- 
vated in  cotton,  a  little  hamlet  of  thirty  or 
forty  houses,  which  is  called  Punt  a  Zamuro,  and 
%irhich  we  after  visited  with  him.  The  inhabi- 
tants of  this  hamlet  are  almost  all  Mulattoes, 
Zamboes,  or  free  Blacks.  This  example  of  letting 
out  land  has  been  happily  followed  by  several 
other  great  proprietors.  The  rent  is  ten  piastres 
For  a  vanega  of  ground,  and  is  paid  in  money, 
or  in  cotton.  As  the  small  farmers  are  often  in 
^irant,  they  sell  their  cotton  at  a  very  moderate 
price.  They  sell  it  even  before  the  harvest ; 
^nd  these  advances,  made  by  rich  neighbours, 
^lace  the  debtor  iu  a  situation  of  dependance. 
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idiich  frequently^  obliges  him  to  offer  bis  fiervices 
as  a  labourer.  The  price  of  hands  is  cheaper 
here  than  in  France.  A  freeman,  working  as  a 
dfty-labourer  (peon),  is  paid  in  the  valleys  of 
Aragua,  and  in  the  Llanos,  four  or  five  piastres 
a  month,  not  including  food,  which  is  very 
cheap  on  account  of  the  abundance  of  meat  and 
vegetables.  I  love  to  dwell  on  these  details  of 
colonial  industry,  because  they  prove  to  the 
inhabitants  of  Europe,  what  to  the  enlightened 
inhabitants  of  the  colonies  has  long  ceased  to  be 
doubtful,  that  the  continent  of  Spanish  America 
can  produce  sugar  and  indigo  by  free  hancte:. 
and'  that  the  unhappy  slaves  are  capable  qi£ 
becoming  peasants^  farmers,  and  landholdenk 
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CHAPTER  XVI. 


of  Tacarigua. — Hot  Springs  of  Mnriara. 
Town  of  Nueva  f^alencia  de  el  Rey. — 
'Scent  toward  the  coasts  of  Cabello. 


valleys  of  Aragua,  of  which  we  have  dis- 
mI  the  rich  cultivation  and  the  admirable 
idity,  form  a  narrow  basin  between  granitic 
c^careous  mountains  of  unequal  height, 
he  North,  they  are  separated  by  the  Sierra 
ara  from  the  seacoast ;  and  toward  the 
h,  the  chain  of  Guacimo  and  Yusma  serves 
as  a  rampart  against  the  heated  air  of  the 
>es.  Groups  of  hills,  high  enough  to  de- 
ine  the  course  of  the  waters,  close  this 
i  on  the  I^t  and  West,  like  transverse 
5.  We  find  these  hills  between  the  Tuy 
La  Victoria  *,  as  well  as  on  the  road  from 

he  lofty  mountains  of  Los  Teques,  whicb  give  birth  to 
ay,  may  be  looked  upon  as  the  eastern  boundary  of 
lleys  of  Aragua.  The  level  of  the  ground  continues  in 
i  rise  from  La  Victoria  (209  t.)  to  the  Hacienda  de 

U  IV.  K 
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Valencia  to  Nirgua^  and  at  the  mountains  of 
Torito.  From  this  extraordinary  configuration 
of  the  land^  the  little  rivers  of  the  valleys  of 
Aragua  form  a  peculiar  system,  and  direct  their 
course  toward  a  basin  closed  on  all  sides. 
These  rivers  do  not  bear  their  waters  to  the 
ocean;  they  are  collected  in  an  interior  Idkey 
and^  subject  to  the  peculiar  influence  of  evaffh 
ration,  they  lose  themselves,  if  we  may  use  the 
expression^  in  the  atmosphere.  On  the  existence 

« 

of  these  rivers  and  lakes  the  fertility  of  the  soil, 
and  the  produce  of  cultivation  in  these  vaUeys, 
dfifeiid.  The  aspect  of  the  spot,  .and  tixe  ex^ 
^^ei^ieDoe  4)f  half  a  century  have  proved^  that 
tiye  level  of  the  waters  is  not  invariable;  the 
wasfB  by  evaporation^  and  the  increase  from  the 
i^aters  running  into  the  lake,  do  not  uninter- 
iniptedly  balance  each  other.  The  lake,  being 
^elevs^d  one  thousandfeet  above  the  neighbour- 
wg  fikteppes  of  Calabozo,  and  one  thousand 
'tfaire§  hundred  and  thirty-two  feet  above  the 
level  of  the  ocean,  it  has  been  suspected,  that 

Vuf  (tt(  t)  :  b«C  the  rif er  Tuy,  tdraiog  Soalh  toward  the 
Si#rnis  of  Guairaiiiia  and  Tiara,  has  found  an  issue  on  tb^ 
^Batt }  and  it  is  more  natural  to  consider  as  the  limita  of  tb^ 
basin  of  Aragua  a  line  drawn  through  the  sources  oftbo 
streams  flowing  into  the  Jake  of  Valencia.  The  charts  tod 
sections' I  have  traced  of  the  road  from  Caraccas  to  Noe^^ 
Vjlencia,  and  from  Fdrto  Cabello  to  Villa  de-Cora,  exbihi^ 
*^  whole  of  .these  geological  relations. 
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are  subterraneous  communicaticms  and 
bns.  The  appearance  of  new  islands^  and 
idual  retreat  of  the  waters,  have  led  to  the 
that  the  lake  may  perhaps  become  en- 
iry.  An  assemblage  of  physical  circum. 
s  so  remarkable  was  well  fitted  to  fix  my 
on  on  those  valleys,  where  the  wild 
^  of  nature  is  embellished  by  agricultural 
ry,  and  the  arts  of  rising  civilization, 
lake  of  Valencia,  called  Tacarigua*  by 
jdlans,  exceeds  in  magnitude  the  lake  of 
bat^  in  Switzerland ;  but  it*s  general  form 
ore  resemblance  to  the  lake  of  Geneva, 
is  nearly  at  the  same  height  above  the 
of  the  sea.  The  slope  of  the  ground 
valleys  of  Aragua  tending  toward  the 
9nd  the  West,  that  part  of  the  basin, 
has  remained  covered  with  water,  is  the 
t  to  the  southern  chain  of  the  mountains 
igue^  of  Yusma,  and  of  Guacimo,  which 
I  toward  the  high  savannahs  of  Ocumare- 
iposite  banks  of  the  lake  of  Valencia  dis- 
i  singular  contrast;  those  on  the  South 
tert^  and  almost  uninhabited,  and  a  screen 
h  mountains  gives  them  a  gloomy  and 
onous  aspect.  The  northern  shore,  on 
atrary,  is  cheerftil,  pastoral,  and  decked 

y  Pedro  Simon  calls  the  iake»  no  doubt  by  mistake^ 
a  and  Tarigiia*  (Notic.  Hist.^  p.  533  and  668.) 

K    2 
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with  the  rich  cultivation   of  the  sugar-cane, 
cofFee-tree,  and  cotton.     Paths^  bordered  ^tK 

cestrums^  azedaracs,  and  other  shrubs,  always 

*     *    * 

in  flower,  cross  the  plain,  and  join  the  scattered 
lisirms.    Every  house  is  surrounded  by  clumps 
of  trees.      The  ceiba  with  it's  large  yellow* 
flowers  gives  a  peculiar  character  to  the  land- 
scape, mingling  it's  branches  with  those  of  the 
purple  erithrjrna.    This  mixture  of  vivid  Vege- 
table  colours  contrasts  with  the  uniform  tittt  of 
an  unclouded  sky.     In  the  season  of  drought, 
where  the  burning  soil  is  covered  with  an  undu- 
lating vapour,  artificial  irrigations  preserve 'tie 
verdure  and  fertility.     Here  and  there  the  gra- 
nitic rock  pierces  through  the  cultivated  groniid. 
Enormous  stony  masses  rise  abruptly  In  the 
midst  of  the  valley.      Bare  and  forked,  they 
.  nourish  a  few  succulent  plants,  which  prepare 
mould  for  future  ages.    Often  at  the  summit'of 
these  lonely  hills  a  fig-tree  or  a  clusia  with 
fleshy  leaves  has  fixed  it's  roots  in  the  rock,  and 
towers  over  the  landscape.  With  their  dead  and 
withered  branches  they  look  like  signals  erdt^ 
on  a  steep  cliff.    The  form  of  these  mounts  be- 
tr^s  the  secret  of  their  ancient  origin;  fotj 
when  the  whole  of  this  valley  was  filled  with 
water,  and  the  waves  beat  at  the  foot  of  the 
peaks  of  Mariara,  the  Devil's  Wall  -f-,  and  the 

*  Cames  tollendax ;  botnbax  hibigcifolius. 
f  El  Itincm  dtl  Diahio. 
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chain  of  the  coast,  these  rocky  hills  were  shoals 
or  islets. 

Tliese  features  of  a  rich  landscape,  these  con* 
trasts  between  the  two  banks  of  the  lake  of 
Valencia,  often  reminded  me  of  the  situations  of 
the  Pays  de  Vaud,  "  where  the  earth,  every 
irhere  cultivated,  and  every  where  fertile,  offers 
the  husbandman,  the  shepherd,  and  the  vine- 
dresser, the  secure  fruit  of  their  labours,**  while 
the  opposite  side  of  Chablais  presents  only  a 
mountainous  and  half-desert  country.    In  th^se 
distant  climes,  surrounded  with  the  productions 
of  an  exotic  nature^  I  loved  to  recall  to  mind 
the  enchanting  descriptions,  with  which  the 
aspect  of  the  Leman  lake  and  the  rocks  of  La 
Meillerie  inspired  a  great  writer.    Now,  while 
in  the  centre  of  civilized  Europe,  I  endeavour'in 
jny  turn  to  paint  the  scenes  of  the  New  World, 
I  do  not  imagine  I  present  the  reader  with 
clearer  images,  or  more  precise  ideas,  by  com- 
paring our  landscapes  with  those  of  the  equi- 
noctial regions.  It  cannot  be  too  often  re|>eated, 
.that  Nature,  under  every  zone,  whether  wild 
.or  cultivated,  smiling  or  majestic,  displays  an 
individual  character.    The  impressions,  which 
she  excites,  are  infinitely  varied,  like  the  emo- 
tions produced  by  works  of  genius,  according  to 
the  age^in  which  they  were  conceived,  and  the 
diversity  of  languages  from  which  they  derive  a 
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part  of  their  charms.  We  can  justly  compare- 
only  what  belongs  to  dimensions  and  external 
forms.  We  may  institute  a  parallel  between 
the  colossal  summit  of  Mount  Blanc^  and  the 
mountains  of  Himalaya;  the  cascades  of  the 
Pyrenees  and  those  of  the  Cordilleras :  but  these 
comparisons^  useful  with  respect  to  science,  fiiil 
to  make  known  what  characterises  Nature  in 
the  temperate  and  torrid  zones.  On  the  banlos 
of  a  lake^  in  a  vast  forest^  at  the  foot  of  summits 
covered  with  eternal  snows,  it  is  not  the  simple 
magnitude  of  the  objects,  that  penetrates  us 
with  secret  admiration.  What  speaks  to  the 
Soul,  what  causes  such  profound  and  varioui 
emotions,  escapes  our  measurements,  as  it  does 
the  forms  of  language.  Those  who  feel  powefr 
fiilly  the  charms  of  Nature  fear  to  weaken  their 
enjoyments  by  comparing  scenes  of  a  different 
character. 

But  it  is  not  alone  the  picturesque  beauties  ot 
the  lake  of  Valencia,  that  have  given  celebrity 
to  it*s  banks.  This  basin  displays  several  other 
phenomena,  the  solution  of  which  is  interesting 
alike  to  physical  science  and  to  the  well-being 
of  the  inhabitants.  What  are  the  causes  of  the 
diminution  of  the  waters  of  the  lake  ?  Is  this 
diminution  more  rapid  now  than  in  former  ages  ? 
Can  we  presume,  that  an  equilibrium  between 
the  waters  flowing  in  and  the  toss  will  be  shortly 
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r^eilstablished  ?  or  umy  we  ^pprdiend,  that  the 
lake  will  entirely  disappear  ? 

According  to  astronomical  observations* 
iBBde  at  La  Victoria,  Hacienda  de  Cura^  Nueva 
Vakucia,  and  Guigue,  the  length  of  the  lake^  in 
it*8  pres^it  state^  frcnn  Cagua  to  Gua^w^  is  ten 
leaguefi^  or  twenty-eight  thousand  eight  hundred 
toiges*  It*s  breadth  is  very  unequal.  If  we  judge 
from  the  latitudes  of  the  mouth  of  the  Rio  Cura 
and  the  village  of  Guigue^  it  no  where  surpasses 
8*8  leagues,  or  six  thousai^  five  hundred  toises ; 
most  commcmly  it  is  but  four  or  five  miles. 
The  dimensions  resulting  firom  my  observations 
are  maoh  less,  than  those  hitherto  ad<^ed  by 
the  natives -f*.  It  might  be  thought,  that,  to 
form  a  precise  idea,  of  the  progressive  diminu- 
tion of  the  waters,  it  would  suffioe  to  compare 
the  present  dimensions  of  the  lake  with  those 
attributed  to  it  by  ancient  chroniclers;  by 
Oviedo,  for  instance^  in  his  History  of  the 
Province  of  Venezuela,  published  about  the 
year  1723.  This  writer,  in  his  emphatic  style, 
gives  ^^  this  interior  sea,  this  monstruoso  cuerpo 
de  la  laguna  de  f^alencia,**  fourteen  leagues 
in   length    and  six   in  breadth.     He    relates, 

*  The  itinenury  distances  from  La  Victoria  to  Cagua^  as 
iroD  9ta  those  firom  Qaacara  to  Mocaodo  and  to  Los  Guayos, 
were  taken  into  consideration.  Angles  were  taken  at  the 
island  of  Cura,  at  Caho  Blaneo,  and  at  Mocundo. 

+  Depons,  f^oyage  a  La  Terre  Ferme,  vol.  i,  p.  138. 


that  at  a  small  distance  from  the  shore^  the 
lead  finds  no  bottom ;  and  that  large  floating^ 
islands  cover  the  surface  of  the  waters,  which 
are  constantly  agitated  by  the  winds*.    N 
importance  can  be   attached  to   estimations, 
which,  without  being  founded  on  any  measu 
ment,  are  expressed  in  leagues,  legtuis,  reckoned 
in  the  colonies  at  three  thousand,  five  thousand, 
and  six  thousand  six  hundred  and  fifty  varas-jf. 
What  is  worthy  of  our  attention  in  the  works  o 
a  man,  who  must  so  «ften  have  passed 
valleys  of  Aragua,  is  the  assertion,  that  the  towj 
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of  Nueva  Valencia  de  el  Rey  was  built  in  1555^ 
at  the  distance  of  half  a  league  from  the  lake  %  ? 
and  that  the  proportion  between  the  length  oft 

♦  Ofiedo,  p.  125. 

i  Seamen  being  the  first,  and  for  a  long  time  the  ool^7_  Mj 
persons,  viho  introduced  into  the  Spanish  colonies  any  preciu^  ■'  '"^^ 
ideas  on  the  astronomical  position  and  distances  of  places,  i  S  '^ 
was  the  legua  nautica  of  6650  varas^  or  of  2854  toiaes/SO  i^ -S'i' 
a  degree,  that  was  originally  used  in  Mexico  and  SoatK-^^^ 
America ;  but  this  legua  nautica  has  been  gradually  reduoe^^  ^^< 
to  one  half  or  one  third,  on  account  of  the  slowness  of  tin^P  ''"' 
veiling  across  steep  mountains,  or  dry  and  burning  plains  ^=*>> 
Xhe  common  people  measure  only  time  directly  ^  and  theic^  ^'^ 
by  arbitrary  hypotheses,  infer  from  the  time  the  space  c^  ^ 
ground  travelled  over.  In  the  course  of  my  geogra 
researches,  I  have  had  frequent  opportunities  of  exaraini 
tbe  real  value  o{  leagues,  by  comparing  the  itinerary 
between  points  lying  under  the  same  meridian  with 
difference  of  latitudes. 

X  Oviedo,  p.  140. 
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ie  iake^  and  if s  breadth^  is  as  seven  to  thi%^< 
t  present  the  town  of  Valencia  is  separated 
cm  the  lake  by  level  grotgid  of  more  thaq 
TO  thousand  seven  hundred  toises,  which 
viedo  would  no  doubt  have  estimated  as  a, 
mce  of  a  league  and  a  half;  and  the  length 
'  the  basin  of  the  lake  is  to  it*s  breadth  as  10 
»  2*3^  or  as  7  to  Tti.  The  appearance  of  the 
iH  between  Valencia  and  Guigue,  the  little  hills 
lat  rise  abruptly  in  the  plain,  East  of  the  Cano 
s  Cambury,  and  some  of  which  (el  Islote  and 
r  Isla  de  la  Negra,  or  Caratapona)  have  even 
reserved  the  name  of  islands,  sufficiently  prove, 
lat  the  waters  have  retired  considerably  since 
le  time  of  Oviedo.  With  respect  to  the  change 
L  the  general  form  of  the  lake,  it  appears  to 
le  improbable,  that  in  the  seventeenth  century 
'8  breadth  was  nearly  the  half  of  ifs  length. 
he  situation  of  the  granitic  mountains  of 
[ariara  and  of  Guigue,  the  slope  of  the  ground, 
hich  rises  more  rapidly  toward  the  North  and 
rath  than  toward  the  East  and  West,  are 
ike  repugnant  to  this  supposition. 
In  treating  the  long-discussed  question  of 
le  diminution  of  the  waters,  I  conceive  we 
lUSt  distinguish  the  different  periods,  at  which 
le  sinking  of  their  level  has  taken  place. 
Inhere ver  we  examine  the  valleys  of  rivers,  or 
le  basins  of  lakes,  we  see  the  ancient .  shore 
t  great  distances.    No  doubt  seems  now  to  be 
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Entertained^  that  our  rivers  and  lakes  have 
undergone  immense  diminutions;  but  many 
geological  facts  remind  Us  also^  that  these  great 
changes  in  the  distribution  of  the  waters  have 
preceded  all  historical  times ;  and  that  for  many 
thousand  years  most  lakes  have  attained  a  per- 
manent equilibrium  between  the  produce  of 
the  water  flowing  in,  and  that  of  evaporation 
and  filtration.  Whenever  we  find  this  equili- 
brium broken,  it  will  be  more  prudent  to  ex- 
amine, whether  the  rupture  be  not  owing  to 
causes  merely  local,  and  of  a  very  recent  date^ 
than  to  admit  an  uninterrupted  diminution  of 
the  water.  This  reasoning  is  conformable  to 
the  more  circumspect  method  of  modern  science* 
At  a  time  when  the  physical  history  of  the 
world,  traced  by  the  genius  of  some  eloquent 
writers,  borrowed  all  it's  charms  from  the  fic- 
tions of  imagination,  a  new  proof  would  have 
been  found,  in  the  phenomenon  of  which  w^ 
are  treating,  of  the  contrast  that  these  writers 
were  fond  of  establishing  between  the  two  con— 
tinetits.  To  demonstrate,  that  America  ros^^ 
later  than  Asia  and  Europe  from  the  bosom  o 
the  waters,  they  would  have  cited  the  leke  o 
Tacarigua  as  one  of  those  interior  basins,  whicbv- 
have  not  had  time  to  become  dry  by  the  effects 
of  a  slow  and  gradual  evaporation.  I  have  bc^ 
doubt^  that,  in  very  remote  times,  the  whol^^ 
valley,  from    the   foot   of  the   mountains    o 
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Gotay^ta  to  those  of  Torito  and  Nirgua^  and 
6dm  IJBL  SHetra  de  Mari&ra  to  the  chain  of 
Guigue^  of  Guacimo^ .  and  La  PiUma,  was  filled 
widL  water.  Every  where  the  form  of  the  pro- 
montories,  and  their  steep  declivities^  seem  to 
indicate  the  shore  of  an  alpine  lake^  similar  to 
those  of  Styria  and  Tyrol.  The  same  little 
hdicites^  the  same  valvae^  which  now  live  in  the 
lake  of  Valencia,  are  found  in  layers  of  three  or 
four  feet  in. the  island^  as  far  as  Turmero  and 
La  Concesion  near  La  Victoria.  These  facts 
undoubtedly  prove  a  retreat  of  the  waters ; .  but 
nothing  indicates^  that  this  retreat  has  continued 
from  that  remote  period  to  our  days.  The 
valleys  of  Aragtia  are  one  of  the  parts  of  Vene- 
zuela the  most  anciently  peopled ;  and  yet  there 
is  no  mention  in  Oviedo^  or  any  other  old  chro- 
nicler^ of  a  sensible  diminution  of  the  lake. 
Ought  we  simply  to  suppose^  that  this  phenomer 
non  escaped  their  observation,  at  a  time  when  the 
Indian  population  far  exceeded  the  white,  and 
when  the  banks  of  the  lake  Were  less  inhabited? 
Wihin  half  a  centilry,  and  particularly  within 
these  thirty  years,  the  natural  desiccation  of  this 
great  basin  has  excited  general  attention.  We  find 
vast  spaces  of  land  that  were  formerly  inundated, 
now  dry,  and  already  cultivated  with  plantains, 
sugar-canes,  or  cotton.  Wherever  a  hut  is 
erected  on  the  bank  of  the  lake,  we  see  the 
shore  receding  from  year  to  year.    We  discover 
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islands,  which,  in  consequence  of  the  reti'eak  of 
the  waters,  scarcely  begin  to  be  joined  to  the 
continent,  as  the  rocky  island  of  Culebra,  on 
the  side  of  Guigue ;  other  islands  already  form 
promontories,  as  the  Mprro,  between  Guigue 
and  Nueva  Valencia,  and  La  Cabrera,  South- 
East  of  Mariara ;  others  now  rise  in  the  islands, 
like  scattered  hills.  Among  these  last,  so  easily 
reco^ized  at  a  distance,  some  are  only  a 
quarter  of  a  mile,  others  a  league  from  the 
present  shore.  I  shall  cite  as  the  most  remarks- 
able  thi-ee  granitic  islands,  thirty  or  forty  toises 
high,  on  the  road  from  Hacienda  de  Cura  to 
Aguas  Calientes ;  and  at  the  western  extremity 
of  the  lake,  the  Serrito  de  Don  Pedro,  Islote^  and 
Caratapona.  On  visiting  two  islands^  jen- 
tirely  surrounded  by  water,  we  found  in  the 
midst  of  brush-wood,  on  small  flats  of  four,  six, 
and  even  eight  toises  height  above  the  surface 
of  the  lake,  fine  sand  mixed  with  helicites, 
anciently  deposited  by  the  waters.  In  each  of 
these  islands  may  be  perceived  the  most  certain 
traces  of  the  gradual  sinking  of  the  waters. 
But  still  farther,  and  this  accident  is  regarded 
by  the  inhabitants  a&iei  marvellous  phenomenon, 


*  Isla  de  Cura,  and  Cabo  Blanco.  The  promontory  of 
Cabrera  has  been  connected  with  the  shore  ever  since 
the  year  1750  or  1760,  by  a  vale,  which  bears  the  oanio 
of  Portachuelo. 
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in  1796,  three  new  islands  appeared  to  the  East 
of  the  island  Caiguira,  in  the  same  direction  ^ 
the  islands  Burro,  Otama,  and  Zorro.  Thes^ 
new  islands/  called  by  the  people  los  nuevos 
PenoneSy  or  las  Apareddas  from  a  kind  of  banks, 
with  surfaces  quite  flat.  They  rose  already,  in 
1800,  more  than  a  foot  above  the  mean  level  of 
the  waters. 

We  observed  at  the  beginning  of  this  chapter, 
that  the  lake  of  Valencia,  like  the  lakes  of  the 
valley  of  Mexico  *  forms  the  centre  of  a  little 
system  of  rivers,  none  of  which  have  any  conr- 
mun^cation  with  the  ocean.    These  rivers  for 
the  greater  part  deserve  only  the  name  of  tor- 
rents, or  brooks-f;  they  are  twelve  or  fourteen 
in  number.    The  inhabitants,  little^  acquainted 
Mdth    the    effects   of  evaporation,   have   long 
imagined,   that   the  lake  has  a  subterranean 
outlet,  by  which  a  q^uantity  of  water  runs  out 
equal  to  that  which  flows  in  by  the  rivers. 
Some  suppose,  that  this  outlet  communicates 
With  grottoes,  which  they  place  at  great  depths ; 
others  admit,  that  the  water  flows  through  an 
oblique  channel  into  the  basin  of  the  ocean. 
"Xliese  bold  hypotheses  on  the  communication 

*  Before  the  opening  dug  by  the  Spaniards  near  Hue- 
l^netoque,  and  known  by  the  name  of  Desague  Real. 

f  The    following    are    their    names ;    Rios   de    Aragaa, 
'urmero,  Maracay,  Tapatapa,    Aguas    Calientes,  Mariara, 
2vLnLf   Guarara,    Guataparo,    Valencia,    Cano    grande    de 
.^araburv^  &c. 
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betweeb  two  neighbouring  i>asjms  have  presented 
themselves  under  every  zone  to  the  imagination 
of  the  vulgar,  as  well  as  to  that  of  natural 
philosophers ;  for  the  latter,  without  confessing 
it»  soQi^time^  repeat  popular  opinions  in  scien- 
tific language.  We  hear  of  subterranean  gul& 
and  outlets  in  the  New  World,  as  on  the  shores 
of  the  Caspian  sea,  though  the  lake  of  TacSr 
rigua,  is  two  hundred  and  twenty-two  toises 
higher,  amd  the  Caspian  sea  fifty-four  toises 
lon^r,  than  the  ocean ;  and  though  it  is  well 
loayown,  that  fluids  find  the  same  level,  when  t^iey 
^  cooununicate  by  a  lateral  channel. 

The  changes,  which  the  destruction  of  forest^ 
the  clearing  of  plains,  and  the  cultivati(»i  of 
indjgo,  have  produced  within  half  a  century  in. 
the  quantity  of  water  flowing  in  on  the  one 
hand ;  and  on  the  other  the  evaporation  of  the 
soil,  and  the  dryness  of  the  atmosphere,  presents 
causey  sufl&ciently  powerful  to  explain  the  suc- 
cessive diminution  of  the  lake  of  Valencia.  T. 
am  not  of  the  opinion  of  a  traveller,  who  has^ 
visited  these  countries  since  me  ^,  that  ^^  to  set 

*  Mr.  Depons  {f^oyage  d.  la  Terre  Ferme,  vol.  i,  p.  139^ 
adds :  *^  The  small  extent  of  the  sorTace  of  the  lake"  (if^ 
amouots  however  to  106^500,000  square  toises  **  renders 
impossible  the  supposition,  that  evaporation  alone,  howercrr 
considerable  under  the  tropics,  could  remove  as  much  water^ 
as  the  rivers  furnish.'*  In  the  sequel,  the  author  himsel 
seems  to  abandon  "  this  occult  cause,  the  hypothesis  of 
aperture.'* 
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the  mind  at  rest,  and  for  the  honour  of  science,^* 
a  subterranean  issue  must  be  admitted.  By 
felling  the  trees,  that  cover  the  tops  and  the 
sides  of  mountains,  men  in  every  climate  pre* 
pare  at  once  two  calamities  for  future  genera- 
-ti<ms ;  the  want  of  fuel,  and  a  scarcity  of  water, 
Tr^es,  by  the  nature  of  their  perspiration,  and 
the  radiation  from  their  leaves  in  a  sky  without 
clouds,  surround  themselves  with  an  atmos- 
phere  constantly  cold  and  misty.  They  affect 
the  copiousness  of  springs,  not,  as  was  long 
believed,  by  a  peculiar  attraction  for  the  vapors 
diffused  through  the  air,  but  because,  by  shel- 
tering the  soil  from  the  direct  acticm  of  the  Sun, 
they  diminish  the  evaporation  of  the  water  pro- 
duced by  rain.  When  forests  are  destroyed,  as 
they  are  every  where  in  America  by  the  Euro- 
pean planters,  with  an  imprudent  precipitation, 
the  springs  are  entirely  dried  up,  or  become  less 
abundant.  The  beds  of  the  rivers,  remaining  dry 
during  a  part  of  the  year,  are  converted  into  tor- 
rents, whenever  great  rains  £Edl  on  the  heights. 
The  sward  and  moss  disappearing  with  the 
brush-wood  from  the  sides  of  the  mountains, 
the  waters  falling  in  rsun  are  no  longer  impeded 
tn  their  course :  and  instead  of  slowly  augment- 
ing the  level  of  the  rivers  by  progressive  fiUra- 
tions,  they  furrow  during  heavy  showers  the 
jsides  of  the  hills,  bear  down  the  loosened  soil, 
^ad  form  those  sudden  inundations,  that  devas- 
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tate  the  country.  Hence  it  results^  that  the 
destruction  of  forests,  the  want  of  permanent 
springs,  and  the  existence  of  torrents,  are  three 
phenomena  closely  connected  together.  Coun- 
tries that  are  situate  in  opposite  hemispheres, 
Lombardy  bordered  by  the  chain  of  the  Alps^ 
and  Lower  Peru  inclosed  between  the  Pacific 
Ocean  and  the  Cordillera  of  the  Andes,  exhibit 
striking  proofs  of  the  justness  of  this  assertion  *• 
Till  the  middle  of  the  last  century^  the 
mountains  that  surround  the  valleys  of  Aragoa 
were  covered  with  forests.  Great  trees  of  the 
families  of  mimosa,  ceiba,  and  the  fig-tree^ 
shaded  and  spread  coolness  along  the  banks  of 
the  lake.  The  plain,  then  thinly  inhabited,  was 
filled  with  brush-wood,  interspersed  with  trunks 
of  scattered  trees  and  parasite  plants,  envelopped 
with  a  thick  sward,  less  capable  of  emitting 
radiant  caloric  than  the  soil  that  is  cultivated, 
and  therefore  not  sheltered  from  the  rays  of  the 
Sun.  With  the  destruction  of  trees,  and  the 
increase  of  the  cultivation  of  sugar,  indigo,  and 
scotton,  the  springs,  and  all  the  natural  supplies 
of  the  lake  of  Valencia,  have  diminished  from 
year  to  year.  It  is  difficult  to  foi*m  a  just  idea 
of  the  enormous  quantity  of  evaporation,  that 
takes  place  under  the  torrid  zone,  in  a  valley 

*  See  my  political  Essai  on  New  Spain,  voJ.  i,  p.  208»  and 
the  Recherchcs  de  M.  de  Prony  tur  Us  Cruet  dti  P6. 
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surrounded  with  steep  declivities,  where  a  regu* 
lar  breeze  and  descending  currents  of  air  are 
felt  toward  evening,  and  the  bottom  of  which  is 
flat^  and  looks  as  if  it  were  levelled  by  the 
waters.  We  have  elsewhere  remarked,  that 
the  heat,  which  prevails  throughout  the  year 
at  Cora,  Guacara,  Nueva  Valencia,  and  on  the 
borders  of  the  lake,  is  the  same  as  that  which 
is  felt  at  midsummer  in  Nicies  and  Sicily. 
The  mean  annual  temperature  of  the  valleys  of 
Aragua  is  nearly  25'5^  * ;  my  hygrometrical 
observations  of  the  month  of  February,  taking 
the  mean  of  day  and  night,  gave  71*4^  of  the 
hair-hygrometer^.  As  the  words  great  drought 
and  great  humidity  have  no  determinate  signi- 
fication, and  an  air,  that  would  be  called  very 
dry  in  the  lower  regions  of  the  tropics,  would  be 
regarded  as  a  humid  air  in  Europe,  we  caa 
judge  of  these  relations  between  climates  only 
by  comparing  spots  placed  under  the  same 
zone.  Now  at  Cumana,  where  it  sometimes 
does  not  rain  during  a  whole  year,  and  where  I 
had  the  means  of  collecting  a  great  number  of 
hygrometric  observations  made  at  different 
hours  of  the  day  and  night,  the  mean  humidity 

^  20*4*  Reaumur,  According  lo  the  obsenrations  x>f  the 
moDth  of  February^  10*6«  R. ;  and,  at  Cumana,  this  month  it 
6^^  R.  below  the  mean  temperature  of  the  yesLr. 

t  These  71*4^  of  apparent  humidity  correspond  to  a  mean 
tmaperstare  of  24*3*. 
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of  the  air  is  86*;  idbrresponding  to  the  ttidtti 
tem^ierature  of  S77*  cent.  Taking  into  tH- 
count  the  influence  of  the  rainy  months^  that  in 
to  BSLjf  estimating  the  difference  obsert^  in 
other  jmrtfi  of  South  America  between  the  mean 
humidity  6f  the  dry  months  and  that  of  Vti6 
whole  year ;  att  annual  mean  humidity  is  tlk^ 
tabed,  M  the  tietlteys  of  Aragaa,  at  ilirthelrt  HiS 
74%  the  tempemtute  being  95'B^  In  this  ahr^ » 
hot,  attd  at  tb«  same  tittite  so  little  hmnid,  ^ 
qiMttitiCy  of  w^Ltei"  evapolrated  il  eiionftotis.  Hife 
tb^ory of  Daltoh  estimateik,  under  the  conditlfMiil 
just  stated,  fifty*  the  thickness  of  the  Shefet  «t 
warn  «V«i^oi«Lted  in  aU  hour's  tithe,  0^36  iit£ff.«r 
&S  lines  in  t#evity^ibur  htmrs^.  AAsntaing  fi» 
lh«  tieM()erate  Mnfe,  for  instance  bt  PaHll^  libfe 
idekn  tMnj^rbttare  to  be  lO'ff^,  atid  the  ttiMII 
httinh!ity  SiP',  We  find,  according  to  the  Maftie 
ftm^ute,  0-10  MtW.  an  honr,  and  1  ttnfe  ftr 
twidttty^ur  limtt^.  If  we  prefer  ftubMittitin|^ 
fbr  «he  un^eltaiMy  «f  these  theofetibat  dedtie- 
tiotts  the  direct  tiesnits  of  obSersvatitfh,  we  in«y 
t^collect,  that  At  Bfitris,  and  at  Mbntmot-euet, 
the  nkejm  tonu&l  eyafyoratfon  was  fonhd  by 
Sedilleau  and  Ccytte,  to  be  from  3^  in.  1  libe  tt> 
38  in.  4  lines.  Two  able  engineers  in  the  South 
OJT  iPrantfe,  Messrs.  Clausade  and  Ptti,  found, 
that  in  subtracting  the  effects  of  filtrationsj,  tbe 

*  Compare,  at  liie  and  of  the  first  hook,  vol.  ii.  p..O(k 
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waters  of  the  canal  of  Languedoc^  aad  the  ba^a 
of  Saint  Ferr^ol,  lose  every  year  from  0*758  met. 
1^0*812  met  or  from  d30  to  360  Une^.    Mr;  de 
I^roiiy  found  aearly  similar  results  in  the  Pan- 
tine  mardbes.  •  The  whole  of  these  experiments^ 
made  ip  the  latitudes  of  41^  and  49^  and  at 
liirS^*aud  IGP  of  mean  temperature,  indicate  a 
moan  ^arafwrati^m  of  one  line,  or  one  and  three 
t^Bths^  a  day.    Under  tfa^  •  torrid  zooe^  in  tfie 
WiB8t  India  islands  for  imtance^  the  e^bet  of 
eniwraticin  is  four  times  as  mueh^  according 
to  Xie  Qaux,  and  donUe  according  to  Gassan. 
At  Cumana  in  a  place  where  the  atfnosphere. 
18  fikr  more  loadffMi  with  humidity  than  in  the 
taMfgr  t^f  Aragi»a,  I  have  often  «een  evaporate 
daring  twelve  hours,  in  the  sun,  8*8  mUl^  in  the 
shade  i3'4  mill. ;  and  I  believe,  that  the  annual 
produce  t>f  evaporation  in  the  rivers  near  Q^ 
mma  is  not  below  one   hundred  and   thirty 
inel^,  Bxperiments  of  this  kind  are  extremeljr 
deliiettte,  but  what  I  have  related  will  suffice  to 
^dotnoitftrate  bow  great  must  be  the  quantity  of 
"v«i^ur>  that  rises  AtNn  the  lake  of  Valencia^ 
^aad  from  the  anrrounding  country,  the  waters 
^  IrWdh  flow  into  tke  lake.    I  ^aU  have  oecar- 
^ion  elsewhere  to  resume  this  subject ;  for,  in 
<s  ^o£k  ndiieh  4is0ays  the  great  laws  of  nature 
'^lader  different  sones,  we  must  endeavour  to 
su4ve  the  probiem  of  the  mean  tension  (jf  4he 
^^^pmmr.c^ntaimed  in  the  atmosphere  in  different 
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latitudes^  and  at  different  heights  above  the 
surface  of  the  ocean.  ^ 

A  great  number  of  local  circumstances  cause 
the  produce  of  evaporation  to  vary ;  it  changes^ 
as  more  or  less  shade  covers  the  basin  of  the: 
waters,  with  their  state  of  motion  or  of  repose^ 
with  their  depth,  and  the  nature  and  colour  off 
their  bottom :  but  in  general  evaporatimi  de- 
pends only  on  three  circumstances,  the  tem-- 
peratui*e,  the  tension  of  the  vapours  contained 
in  the  atmosphere,  and  the  resistance  whicb^ 
the  air,  more  or  less  dense,  more  or  less  agi- 
tated, opposes  to  the  diffusion  of  vapour.  The 
quantity  of  water,  that  evaporates  in  a  given* 
spot,  every  thing  else  being  equal,  is  propor- 
tional to  the  difference  between  the  quantity  of 
vapour,  which  the  ambient  air  can  contain 
when  saturated,  and  the  quantity,  which  it 
actually  contains.  Hence  it  follows  (as  Mr. 
Daubuisson  has  already  observed,  in  subjecting 
my  hygrometric  observations  to  calculation), 
that  the  evaporation  is  not  so  great  under  the 
torrid  zone,  as  might  be  expected  from  the 
enormous  augmentation  of  temperature;  be- 
cause, in  those  ardent  climates,  the  air  is  habi- 
tually very  humid. 

Since  the  increase  of  agricultural  industry  in» 
the  valleys  of  Aragua,  the  little  rivers,  that  nm 
into  the  lake  of  Valencia,  can  no  longer  be  re- 
giu*ded  as  real  supplies  during  the  six  mootlis 
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SQCCdediiig  December.  They  remain  dried  up 
in  the  lower  part  of  their  course^  because  the 
planters  of  indigo,  coffee,  and  sugar-canes,  have 
made  frequent  drainings  (azequiasj,  in  order  to 
water  the  ground  by  trenches.  We  may  observe 
also,  that  a  pretty  considerable  river,  the  Rio 
Pto,  which  rises  at  the  entrance  of  the  Llanos,  at 
the  foot  of  the  range  of  hills  called  La  Galera, 
heretofore  mingled  ifs  waters  with  those  of  the 
lake,  by  uniting  itself  with  the  Cano  de  Cam- 
bury,  on  the  road  from  the  town  of  Nueva  Va* 
lencia  to  Guigue.  The  course  of  this  river  was 
thesa  from  South  to  North.  At  the  end  of  the 
seventeenth  century,  the  proprietor  of  a  neigh- 
bouring plantation  thought  prop^  to  dig  at  the 
hack,  of  the  hill  a  new  bed  for  the  Rio!  Pfto. 
He  turned  the  river ;  and,  after  having  employ- 
ed part  of  the  water  for  the  irrigation  of  his 
fields,  he  caused  the  rest  to  flow  at  a  venture 
toward  the  South,  following  the  declivity  of  the 
Llanos.  In  this  new  southern  direction  the  Rio 
Pao^  mingled  with  three  other  rivers,  the  Tinaco, 
the  Guanarito,  and  the  Chilua,  falls  into  the 
Portuguesa,  which  is  a  branch  pf  the  Apure. 
It  is  a  remarkable  phenomenon,  to  observe,  that 
by  a  particular  disposition  of  the  ground,  and 
the  lowering  of  the  ridge  of  division  toward  the 
South-West,  the  Rio  Pao  separates  itself  from 
the  little  system  of  interior  rivers^  to  which  it 
originally  belonged,  and  for  a  century  past  has 
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commmiicate^  through  the  cbtmnel  of  tlM 
Apure  and  the  Oroonoko,  with  the  oceaii. 
What  has  been  here  effected  on  a  small  seflfa 
by  the  hand  of  man.  Nature  often  perfortti) 
either  by  progressively  elevating  the  level  of  tlK 
soil,  or  by  those  falls  of  the  ground,  which  vi^ 
lent  earthquakes  occasion.  It  is  probable,  tlHtt 
in  the  lapse  of  ages,  several  rivers  of  Soudan, 
and  of  New  Holland,  which  are  now  lost  im  the 
sands,  or  in  inland  basins,  will  open  themselMi 
a  way  toward  the  shores  of  the  ocean.  W« 
cannot  at  least  doubt,  that  in  both  eontinenti 
there  are  systems  of  interior  rivers,  whidi  wmf 
be  considered  as  not  entirely  developed^ ;  imA 
which  communicate  with  each  other,  either  in 
the  time  of  great  risings,  or  by  permatieni  bi- 
furcations. 

Hie  Rio  P^  has  scooped  itself  out  a  bed  M 
deep  and  broad,  that  in  the  season  of  n^os^ 
when  the  Cano  grande  de  Camhury  inundaMs 
all  the  land  to  the  North-West  of  Guigue,  tli^ 
waters  of  this  Cano,  and  those  of  the  btke  bi 
Valencia,  flow  back  into  the  Rio  Pao  itself;  M 
that  this  river,  instead  of  adding  water  to  tht 
lake,  tends  rather  to  carry  it  away.  We  sei 
something  similar  in  North  America,  yAxegi 
geographers  have  chosen  to  represent  on  thrfl 
maps  an  imaginary  chain  of  mountains,  between 

*  Carl  RiiUr,  Erdkundt^  voL  i,  p.  815. 
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liie  Mi^mifi4  At  the  time  ef  ftpods^  tbe  wtiteri. 
flowing  into  the  lakes  communi^^  wi|h  thoft^  . 

whiflh  ran  ip4«i  t^  Mw^mppi ;  md  id  i^  iirMti- 
(»ble  tQ  prw^M4  by  bQaH»  fr^m  XhA  &tmrQ9»  Qf 
tb«  mw  3it.  M^ry  t«)  tiw  W^busb,  m  wqU  m 
ftwn  tlif^  CSIlicr^P  l«  t]bi^  Ulinoia*.  Those  mii^ 
IfgjOW  foet^  dppotir  lo  iMt  wtiA  worthy  of  tbfe 
i^ttePAiQn  of  hydfQ^r^pheran 

•I%«  lA»d  ttot  siirrouiidfl  the  Uket  of  Vftlemati 
bainf  «itimliy  0«^t  sad  ertn,  tehfod  I  daily  #b^ 
wm4  in  the  lak^  of  MMmoQ  toMsn  plM^  hmiii 
%  dttPWUtm  of  a  jbif  ii»chA8  m  tbi^  Ifiv^  of  tihi^ 
water  QxpMesi  4  ir^  i^tj^iit  of  gif0uji(]  e0ii«at^ 
w»t^  £irtHe  mud  and  orgwio  remwni.    laprt^ 

P9ii^«i  at  tb9 1^  m^irfff  >  tftif  ptonitera  a^kanim 
telraitd  tthe  mi^  shore.  Th^ie  liatuml  de»ifi«9h 
tifmf»>  9tt  mff^tmkt  to  titt^  e/^niftl  s^pi^biiwr^ 
Hftvfi  b^a  emmesilly  isoiusi«l#i?ahte  (^rjrng  the^ 

last  ten  years,  in  which  all  America  has  m^v^i^ 
Iwsn  gre«(  d^«giMi»t    )R^te»d  of  wlMT^Ing  the 

wi]iQiitia9 (^f  tbe  pitest^ft  )>«H^s([^f  the  lajife, I 
l)it¥«i  ^dvked  ti^  vish  Iw^hc^^t^  in  t^e^ 
c9imtrie«^  to  p|^9  »ol«p«»  ff  granite  jin  the 
InBin  itaeJ^  w  ord§r  to  ob^epv^  from  yew  to 
j»ar  Ihe  mewj  height  <>f  the  waters.  The  Mar- 
%qte  (kl  Toro  has  vndertakep^  to  put  tfeis  design 
Wito  ^neeution,  employing  the  fine  gr«wite  of  the 

•  Dn^p,  Picture  of  Cincinnati,  1815,  p.  222. 
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Sierra  de  Mariara,  and  establishing  /tifiiioin€#i^#y 
on  a  bottom  of  gneiss  rock,  so  common  in  tbe 
lake  of  Valencia. 

JX  is  impossible  to  anticipate  the  limits, -raoi^ 
or  less  narrow,  to  which  this  basin  of  wat6r  will 
one  day  be  confined,  when  an  Equilibrium^  be- 
tween the  streams  flowing  in  and  the  produce 
of  evaporation  and  filtration,  shall  be  completely 
established.  The  idea  very  generally,  sinread, 
that  the  lake  will  soon  entirely  disappear,  seems 
to  me  chimerical.  If  in  consequence  of  great 
earthquakes,  or  other  causes  equally  mysterious, 
ten  very  humid  years  should  succeed  to  long 
droughts ;  if  the  mountains  should  clothe,  them- 
selves anew  with  forests,  and  great  trees  over- 
shadow the  shore  and  the  plains  of  Aragna ;  we 
should  more  probably  see  the  volume  of  the 
waters  augment,  and  menace  that  beautiful  cul* 
tivati(m,  which  now  trenches  on  the  basin  of 
the  lake. 

While  some  of  the  cultivators  of  the  valleys 
of  Aragua  fear  the  total  disappearance  of  the 
laike,  and  others  it*s  return  toward  the  banks  it 
has  deserted,  we  hear  the  question  gravely  dis- 
cussed at  Caraccas,  whether  it  would  not  be 
advisable,  in  order  to  give  greater  extent  to 
agriculture,  to  conduct  the  waters  of  the  lake 
into  the  Llanos,  by  digging  a  canal  toward  the 
Rio  Pao.    The  possibility*  of  this  enterprise 

*  The. dueling  ridge,  namelvtthat  wliich  divides  the  waters 
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cannot  be  denied,  particularly  by  having  fe« 
course  to  tunnels,  or  subterranean  canals.  .  The 
progressive  retreat  of  the  waters  has  given  birth 
to  the  beautiful  and  luxuriant  plains  of  Marar- 
cay^-Cura,  Mocundo,  Guigue^  and  Santa  Cruz 
del  ELscoval,  planted  with  tobacco,  sugar-canes, 
cofiee,  indigo,  and  cacao ;  but  how  can  it  be 
doubted  for  a  moment,  that  the  lake  alone 
spreads  fertility  over  this  country?  Deprived 
of  an  enormous  mass  of  vapours,  which  the  sur- 
bee  of  the  waters  sends  forth  daily  into  the 
attmosphere,  the  valleys  of  Aragua  would  become 

t^etwetoo  the  vsillejs  of  Armgiia  md  the  JLhoos^  loweiii  so 
Bncb  tovtrd  the  West  of  Gaigue,  as  we  have  already 
jbserred,  that  there  are  rafioes^  which  conduct  the  wa- 
:er8  of  the  Cauo  de  Cambury,  the  Rio  Valencia,  and  the 
Buataparo,  in  the  time  of  floods,  to  the  Rio  Pao  \  hot  it 
iroiiM  be  easier  to  open  a  navigable  canal  from  the  lidce  of 
^akneia  to  the  Oroonoko,  by  the  Pao,  the  Portngoesa, 
and  the  Apare,  than  to  dig  a  draining  canal  level  with  the 
aottom  of  the  lake.  This  bottom,  according  to  the  soanding. 
Mid  my  barometric  measureroentSy  is  40  toises  less  than  222, 
3r  182  aboTe  the  surface  of  the  ocean.  On  the  road  from 
Ooigne  to  the  Llanos,  by  the  table-land  of  La  Villa  de 
Can,  I  found,  to  the  South  of  the  dwiding  ridgBy  and  on  it's 
MNithem  declivity,  no  point  of  level  corresponding  to  the  182 
Unws,  except  near  San  Juan.  The  absolute  height  of  this 
riliage  is  194  toises.  But,  I  repeat,  that  farther  toward 
^  Westy  in  the  country  between  the  Cano  de  Cambury 
^od  the  sources  of  the  Rio  Pao,  which  I  was  not' able  to 
'<«it,  the  point  of  level  of  the  bottom  of  the  lake  is  much 
nor«  toward  the  North. 
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as  dry  and  barrea  as  the  sunrauadiqg  mouBr 
taias.  .  V 

The  meaii  depth  of  the  lake  ig  fv^m  tjwe^ys^  tfi 
fifteen  fethoma  ;  the  deepest  part^  w«  iH>t»  f^  ju 
generally  admitted^  ^ighty^  hn%  thiny-f^ye  pr 
forty  deep.    Such  if  the  re^uU  of  wwctmOi 
made  with  the  greatest  c^re  1^  J)oq  Anti^pLo 
Manaano.    When  we  reflect  oa  the  vast  d^fit^ 
of  all  the  lakes  of  Swit9€irlaAd5  wfaic^j  not;?^^ 
standing  their  positiou  in  high  v^ilkorVh  ^Iwpf^ 
reach  the  level  of  the  Meditenranaan,  It,  Bjfpo^ 
surprising,  thai  greater  caviti^  are  not  fwpA 
at  the  bottom  of  the  lake  of  Valencia,  which  is 
also  an  Alpine  lake.    The  deepest  places  are 
between  the  rocky  island  of  Burro  and  tbi^  pwiA 
of  Cana  Fistula,  as  opposite  the  high  mouDtaias 
of  Mariara.    But  in  general  the  southern  part 
of  the  lake  is  deeper  than  the  northern :  nor 
must  WO  forget^  that,  if  all  the  shores  be  npw 
low,  the  southern  part  of  the  basiq  i«,  the  near- 
est to  a  chain  of  mountains  with  abrupt  decli*- 
vittes ;    and  we  know,  that  even   the  sea  is 
generally  deepest  wher^  the  coast  is  elevated, 
TQcky^  or  perpendicular. 

The  temperature  of  the  lake,  at  the  !$iM%^ 
during  my  abode  in  the  valleys  of  Aragua,  in 
the  month  of  February,  was  constantly  from  9SP 
to  237^  consequently  a  little  below  »  the  mean 

^  •  From  oe*  to  i'9\ 
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temperature  of  the  «ir ;  either  Ihm  tlio  etkclk  pf 
ev^MMttion  «*^  which  carries  off  oalarie  fron 
ther  air  and  thB  water ;  or  because  a  great  mQfi$ 
dFvfBlker  does  not  foUonr  with  an  equal  rapic}ity 
the  changes  of  temperature  of.  the  atin08phev€|» 
and  the  lake  receivea  streams,  that  rise  bom 
several  wAd  springs  in  the  neighbouring  mcMn^ 
tains.  I  have  to  regret,  that,  tiatwUhstan<MJ9f 
it*a  small  depth,  I  oould  not  detwmine  tilmp 
temperature  of  the  water  at  thirty  w  £»$f 
flithoms.  I  was  not  provided  with  t^  thenmi^- 
uMtrieal  sounding  apparatus,  which  I  had  uiBd 
m  the  Alpine  lakes  of  Saltzburg  ^,  and  in  thie 
GariMiean  aea.  The  experiments  of  Sfmsaure 
pTM^^  that,  on  both  sides  of  the  Alps^  ^  hdws 
that  are  from  one  bimdred  and  ninety  to  two 
hundred  and  seventj^-four  toises  of  ahsoliftte 

*  We  shsli  see  heMAfter,  that,  aecordiag  to  obiertWttsss 
■ade  al  Comam  on  the  pnidaoe  # f  effivorati^  tl^e  ^tii|>w* 
Mere  ^t  tht  waler  in  tmb^U  •spoMd  to  tbe  Sao  dariuf  sevon 
or  oig^t  faoors  cooAUqlly  remaioed,  tt  Ui«  end  of  tbe  experi- 
meot,  firoiD  1^  to  I'S^  below  tb^  temperatare  of  the  air  io  tbe 
shade. 

f  See  above,  roh  i,  p.  38.  I  made  the  foDowiog  obaer* 
^tioD,  on  thelOtfi  of  April,  17%,  at  foor  to  tbe  aftsmon^ 
OD  tbe  lake  of  St.  Bartholomew,  in  the  Alps  of  Bercbtes- 
gadeo,  bebiad  Falkenstein.  Air,  at  the  shore,  therm.  17*7^ 
cent. ;  bair-bjgTometer  66^.  Air  at  the  centre  of  the  lake, 
th.  le^;  hyg.  68''.  Water  of  tbe  lake,  at  a  depth  of  two 
feet,  ^.  TT',  at  forty-two  feet,  tb.  eS*;  at  sixty  feet,  th. 
il^  i  aud  in  another  place,  at  eighty-four  feet,  therm.  5*eo. 
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elevation  *,  have;  in  the  middle  of  winter,  al 
nine  hundred,  at  six  hundred,  and  soHnetimec 
even  at  one  hundred  and  fifty  feet  of  depth,  8 
uniform  temperature  from  4*3  to  6  cent,  degrees ; 
but  these  experiments  have  not  yet  been  re- 
peated  in  lakes  situate  under  the  torrid  zmie 
The  strata  of  cold  water  in  Switzerland  are  €i 
an  enormous  thickness.  They  have  been  found 
so  near  the  sur&ce  in  the  lakes  of  Geneva  and 
Bienne,  that  the   decrement    of  heat  in  the 

-water  was  one  centesimal  degree  for  ten  « 
fifteen  feet:  that  is  to  say,  eight  times  mon 
n^id  than  in  the  ocean,  and  forty-eight'  timef 
more  rapid  than  in  the  atmosphere^.   Under thf 

;  temperate  zone,  where  the  heat  of  the  &tmofr 
pfaere  sinks  to  the  freezing  point,  and  fiur  lower 
the  bottom  of  a  lake,  even  were  it  not  sur- 
rounded by  glaciers  and  mountains  covered 
with  eternal  snow,  must  contain  particles  oi 
water,  which,  having  during  winter  acquired  al 
the  surface  the  maximum  of  their  density,  be- 
tween 3*4°  and  4'4®,  have  consequently  fetUeh  tc 
the  greatest  depth.    Other  particles,  the'tem- 

.perature  of  which  is  +  0*5^,  far  from  placing 
themselves  below  the  stratum  at  4^,  can  only 


*  This  M  the  differeoce  between  the  absolute  elevations  o^ 
the  lake  ol*  Geneva  and  that  of  Thun. 
-  f  See  vol.  ii,  p;  66^  and  Arago,  in  the  Annales  de  PfqfiiqMe 
vol.  V,  p.  403.. 
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find  their  hydrostatic  equilibfium  above  tbaf 
stratum. ,  They  will  descend  lower  only  when 
their  temperature  is  augmented  S^  or  4%  by  the 
contact  of  strata  lesd  cokt.    If  water  in  cooling 
continued  to  condense  itself  uniformly  to  the 
freezing  point,  there  would  be  found  in  very 
deep  lakes,  and  basins  of  water  that  have  no 
communication  with  each  other,  whatever  were 
the  latitude  of  the  placey  a  stratum  of  water> 
the  temperature  of  which  would  be  nearly  equal 
to  the  maximum  of  refrigeration  above  the 
freezing  point,  which  the  lower  regions  of  the 
ambient  atmosphere  annually  attain.   From  this 
consideration  it  is  probable,  that,  in  the  plains 
of  the  torrid  zone,  or  in  the  vaHeys  but  little 
elevated,  the  mean  heat  of  which  is  from  25*5^ 
to  27^,  the  temperature  of  the  bottom  of  the 
lakes  can  never  be  below  SiV  or  22*.    If  in  the 
same  zone  the  ocean  contain,  at  depths  of  seven 
or  oight  hundred  fathoms,  waters  tbe  tempera- 
ture of  which  is  at  7**,  that  is  to  say  twelve  or 
thirteen  degrees  colder  than  the  maximum  of 
Che  heat  *  of  the  equinoctial  atmosphere  over 
Che  sea,  I  think  it  must  be  considered  as  a  direct 

« 

*  It  is  almost  superfluous  to  observe,  that  I  am  cousidering 
here  only  that  part  of  the  atmosphere  lying  od  the  ocean  be- 
tween lO""  of  North  and  lO^"  of  South  latitude.  Toward  the 
northern  limits  ofthe  torrid  zone»in  the  latitude  or23^,whilher 
^be  North  winds  bring  with  an  extreme  rapidity  the  cold  air  of 
Canada,  the  thermometer  falls  at  sea  as  low  as  16**^  and  even 
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proof  of  a  submarine  ourrent,  carrying  thi 
W9ten  of  the  pole  toward  the  equator.  We  wiU 
not  here  solve  the  delicate  problem^  in  whai 
manner  within  the  tropics,  and  in  the  temperate 
eone,  foi"  example  in  the  Caribbean  sea»  and  ii 
the  lakeb  of  SwiitMrlaiK],  these  tnferioi*  Mrati 
of  water,  cooled  to  4^  ch-  7^  act  upon  the  ten* 
perature  of  the  stony  strata  of  the  gM»  whiot 
th^  cover;  and  bow  these  4ame  stmta^  tlM 
primitive  temperature  of  which  is  uiider  tbi 
tropics  27"?,  and  at  the  hike  of  Geneva  10^^  teaiM 
upon  the  half-frozen  waters  at  the  bottom  of  tiM 
likesi  and  of  the  Equinoctial  Ocean.  ThflM 
qiiestions  are  of  the  highest  importaftce^  botl 
with  regard  to  the  economy  of  animtds  that  livi 
habitually  at  the  bottom  of  fresh  and  salt  w^tai^ 
and  to  the  theory  of  the  distribution  of  heat  in 
lands  surrounded  by  vast  uid  deep  seas. 

The  lake  of  Valencia  is  full  of  islands^  wbidi 
embellkh  the  soenery  by  the  picturesque  forqa 
of  their  rocks,  and  the  appearance  of  the  ve^ 
tatkm  with  which  they  are  covered.  This  is  an 
a4vantage,  wMch  this  tropical  lake  possesses 
over  those  of  the  Alps.  The  islands  are  fifteen 
in  number  distributed  in  three  groups  * ;  no 


*  The  position  of  these  islands  is  ns  follows;  to  the 
North,  near  the  shore,  Isla  de  Cura;  to  the  Soath-EasC 
Burro,  Homo,  Otama^  Sorro,  Ccdguira,  Nueros  Penones  or  th* 
now  j^pareciias ;  to  the  North-West,  Cabo-Btanco,  orlsiaS 
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loogw  reckoaihg  Morro  find  Cc^rera,  whiek 
tire  already  j^^ned  to  the  «faofe.  They  are  pardy 
cultiTBted,  and  extremely  fertile  on  aoooimt  of 
the  Ta{Kmn,  that  rise  flrom  the  lake.  Bohpq, 
the  largest  of  theise  islands,  is  two  mtles  m 
length ;  and  €¥en  iababited  by  some  families  icfi 
Meatibdes,  who  nar  goats.  These  simple  man 
ssldotti  fifiSt  the  shore  of  Mooimdo.  To  them 
the  lake  app^urs  of  imm^se  esoisnt ;  they  batfe 
|Aa[itaiii%  ^aBsa?n^  Milk,  atid  a  little  fish.  A  hat 
dmstnicted  <tf  i^eeds.;  htmimodka  wovea  With 
the  cottott^  which  the  neigfabourihg  fields  pra- 
dace^  a  large  atoii<  oa  whi«h  this  fire  Is  tM/iA, 
the  %iitbas  fmit  of  ilM  tatuma^  Ivi  #hteh  Uiey 
ditnrwttter ;  (ronatitate  their  doiiMiStii^tMabMshf- 
nttht.  The  old  Mestiao,  who  offered  some  <tf 
the  milk  of  his  ^gaats,  had  a  beautiful  daaghtw. 
Weleamed  from  bur  gutde,  that  solitutAe  hlid 
fendeired  him  qm  mistrufttftil)  as  he  might  peihapis 
haviabeenmadebythesodetyof  men.  The  day 
belDre  our  arritai^  aoiae  sportstuM  had  vildted 
the  iskmd.  They^  were  aarprised  l>y  the  tiighit ; 
aad  preferred  sleeping  in  tbe  open  air  to  retanir 
ing  to  Mocundo.  This  news  spread  alarm 
throughout  the  island.  The  father  obliged  the 
yoang  girl  to  x^limb  up  a  very  Icrfty  2amang  or 


aod  Chtimbtrgj  to  the  SoyUi-West,  BrwMMui  Culeihn. 
1q  tlie  centre  of  tke  lalce^  rise,  like  slioals  or  small  detaclie^ 
•tHsks,  Fagre,  Fraile,  Penasco,  and  Pan  dc  Azuoau 
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acacia,  which  grows  in  the  plain,  at  dome 
tance  from  the  hut ;  while  he  stretched  himself 
at  the  foot  of  the  tree,  and  did  not  permit  his 
daughter  to  descend,  till  the  sportsmen  had  de- 
parted. Travellers  have  not  always  found  this 
timorous  watchfulness,  this  great  austerity  ctf 
manners,  among  the  inhabitants  of  islands.  . 
The  lake  is  in  general  well  stocked  with  fish; 
though  it  furnishes  only  three  kinds,  the  flesh  of 
which  is  soft  and  insipid,  the  gutwinaf  the  vagrm^ 
and  the  sardina.  The  two  last  descend  into 
the  lake  by  the  streams  that  flow  into  it.  Tlie 
guavina,  of  which  I  made  a  drawing  on  tiie 
spoty  is  twenty  inches  long,  and  3*5  thick,  ft 
is  perhi^  a  new  species  of  the  genus  erytfarina 
of  Gronovius.  It  has  large  silvery  scales,  edged 
with  green.  This  fish  is  extremely  voracious, 
and  destroys  the  other  kinds.  The  fishermen 
assured  us,  that  a  small  crocodile,  the  bava  *, 
which  often  approached  us  when  we  were  bathing, 
contributes  also  to  the  destruction  of  the  fish. 
We  never  could  succeed  in  procuring  this  reptile, 
so  as  to  examine  it  near :  it  generally  attains 

*  The  bava^  or  hacxlla,  is  ver^  common  at  Bordoaea,  near  ' 
Cumana.  See  above,  voL  ii,  p.  47  and  211.  The  name  or  ^ 
bava  ibavetuej  has  singularly  misled  Mr.  Depons ;  he  take&-^ 
this  reptile  for  a  fish  of  our  seas,  the  blenniuspAolit.  (Vofag^^ 
d  la  Terre  Ferme,  vol.  iv,  p.  142).  (The  blenmus  phoU$,  smooth"^ 
Uenny,  is  called  by  the  French  baveusc  (slaverer),  id  Spaoi 
haba.—Ed.) 
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only  three  or  four  feet  in  length.  It  is  sdid  tO 
be  very  harmless ;  it's  habits  however,  as  well  as 
it's  form,  much  resemble  those  of  the  alligator,; 
or  crocodilus  acutus.  It  swims  in  such  a  man- 
ner as  to  show  only  the  point  of  it*s  snout,  and 
the  extremity  of  ifstail;  and  places  itself  at 
mid-day  on  the  bare  beach.  It  is  certainly  nei- 
ther a  monitor  (the  real  monitors  living  only  in 
the  old  continent),  nor  the  sauvegarde  of.  Seba 
{lacertfl  tegmm),  which  dives  and  does  not 
swim  *.  Other  travellers  will  decide  that  .<)ues^ 
tion ;  we  shall  here  content  ourselves  with  oIh 
serving,  it  is  somewhat  remarkable,  that  the 
lake  of  Valencia,  and  the  whole  system  of  smaU 
rivers,  which  flow  in  to  it,  have  no  large  alligators, 
though  this  dangerous  animal  abounds  .a  few. 
leagues  oif  in  the  streams,  that  flow  either  into 
the  Apure,  or  the  Oroonoko,  or  immediately  into 
the  Caribbean  sea,  between  Porto  Cabello  and 
La  Gruayra. 

In  the  islands  that  rise  like  bastions  in  the 
midst  of  the  waters,  and  wherever  the  rocky, 
bottom  of  the  lake  is  visible  to  the  eye,  I  recog- 
nized a  uniform  direction^  in  the  strata  of 
gneiss.  This  direction  is  nearly  that  of  the 
chains  of  mountains  on  the  North  and  Southof 

■  •  Cuvter,  Regne animal,' IBll,  vol.  ii.  p.. 26,  27. 

"•^  Direction. of  the  rock  hor.  8—4.  Dip  toward  the  North- 
'^est.  The  mouDtains  of  the  coast,  and  those  of  La  Yilla'de 
'Mra,  lie  W.  S.  W.  and  E.  N.  £. 
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the  lake.  In  thfe  bills  of  Gabo  Blanco,  angular 
mauta  of  opuke  quarts,  scarcdy  transluoid  cm 
tiie  tdgM^  and  ymrying  frotn  gray  to  daep  Ua<&^ 
an  found  amid  the  gneiss.  It  panes  fiomo^ 
tbMs  into  hortutein,  sometimes  into  khsd^ 
schiefer  (gehiMoid  jasper).  I  do  not  thnk  it 
oonstitotes  a  vein.  The  waters  of  tho  lidta^ 
decompose  the  gneiss  fay  erosion  in  a  very  cartta^ 
ordinary  manner.  I  have  found  parts  of  it 
porous,  almost  cellular,  and  split  in  the  fomr  oC 
eauliflowers,  ixed  on  gneiss  perfectly  compaetb 
Fsrfaaps  the  action  oeases  with  the  movement  of 
llie  vMtds,  and  the  alternate  contact  of  air  attd 
Water. 

Tba  island  of  Ghambei^  is  remrarkable  for  it% 
lie%lit.  It  is  a  rock  of  gneiss,  with  two  summiu 
joined  in  the  form  of  a  saddle,  and  raised  twohaa- 
dMd  feet  above  the  surface  of  the  water.  Thedope 
oitbts  rode  is  barren,  and  can  scarcely  support 
a  few  plants  of  clusia  with  large  white  flonwers^ 
Bttt  the  view  of  the  lake,  and  of  the  richly  cul- 
tivated neighbouring  valleys,  is  admirable;  par- 
ticularly after  sunset,  when  thousands  of  aqaa* 

^'-  TIm  wstM  of  th9  kke  is  not  MtH,  as  is  aM«rted  irt  Cft^ 
iHrcStn  ft  MU  bt  drmk  wilb«Hl  havifig*  beea  fittortfd.  €ki 
evaporatioD  it  learea  a  very  small  residuiMn  of*  carboaat  of 
lime^  aod  |i9rba|»4  a  litUo  nittat  of  ptolaftlh  It  is  ofoa  ssr- 
furiailift  thai  a»  inlaMl  lako  abould  aot.  ba  vickev  nt  alaaSaa 
and  aartlQ^  aaltii,  aa^ired  froei  the  mighkarn'mg  aaik 
Naliey.  PhU.  Trans.  1716,  p.  9S6. 
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tic  birds^  herons^  flamingoes,  and  wild  dttcks^; 
€ro6S  the  lake  to  roost  in  the  islands,  and  the 
broad  zone  of  mountainfiy  that  cturromid  the 
horizon,  is  covered  with  fire,  l^e  inhabitants, 
as  we  have  already  mentioned,  bnta  the  me?^ 
dowB  in  order  to  produce  fresher  atid  finer  grass. 
Gramineous  plants  abound,  especially  at  the 
summit  of  the  chain ;  and  those  vast  conflagra* 
tions  extend  sometimes  over  a  length  of  a  thou- 
sand teisa»,  and  appear  like  stream^  of  lava 
overflowii^  the  ridge  of  the  mouivtains.  When 
veposing  on  the  banks  of  the  lake  in  one  of  those 
beautiful  evenings  peculiar  to  the  ti^pics,  to 
ei\|oy  the  soft  freshness  of  the  air,  it  is  delights, 
ful  to  contemplate^  in  the  waves  that  beat  the 
shore,  the  image  of  the  red  fires  that  inflame  the 


Among  the  plants^  which  the  roeky  islands  d^f 
(he  lake  of  Valencia  produce,  many  have  been 
believed  to  be  peculiar  to  those  spots,  because 
till  now  they  have  not  been  discovered  el^e^ 
where.  Such  are  the  papaw-^trees  of  the  lake  ; 
and  the  love-apples*  of  the  island  of  Cura* 
The  latter  differ  from  our  soismum  lycopersi-: 
eum ;  their  fruit  is  round  and  small,  but  has  a 

*  The  tomatoes  are  cultivated,  as  well  as  the  papaw-tree 

<)^Uie  bike,  in  tbe  Botaoical  Oarden  of  Berlio,  io  which  I  had 

^ot  some  seeds.     Mr.  Willdenow  has  described  and  deliae- 

^^^^  this  solanom^  uodntr  the  name  of  sokmim  Hamboldtii, 

«  the  Uorim  Beral.,  p.  27,  tab.  27. 

m2 
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fine  flavour ;  they  are  now  cultivated  at  La  Vic- 
twia,  at  Nueva  Valencia,  and  every  where  in 
the  vallejrs  oi  Atagua^  The  papaw-tree  (papcn/a 
de  la  Imgima)  abounds  also  in  the  island  of  Cura,. 
and  at  Cabo-blanco;  it's  trunk  shoots  higher 
than  that  of  the  common  papaw  (carica  papaya)^ 
but  it's  fruit  is  only  half  as  large,  perfectly 
spherical,  without  projecting  ribs,  and  four  or 
five  inches  in  diameter.  When  cut  open,  it-ts 
found  quite  filled  with  seeds,  and  without  those 
hollow  places^  which  occur  constantly  in  the 
common  papaw.  The  taste  of  this  fruit^of 
which  I  have  often  eaten  is  extremely  sweet*. 
I  know  not  wliether  it  be  a  variety  of  the  ctrica 
microcarpa,  described  by  Jadquin. 

The  environs  of  the  lake  are  unhealthful  only 
in  times  of  great  drought,  wtien  the  waters  in 
their  retreat  leave  a  muddy  sediment  exposed  to 
the  ardour  of  the  Sun.  The  banks,  shaded  by 
tufts  of  coccoloba  barbadensis,  and  decorated 
with  fine  lilaceous  plants^,  remind  us,  by  th 
appearance  of  the  aquatic  vegetation,  of  th 
marshy  shores  of  our  lakes  in  Europe.  We 
there,  pondweed  (potamog^ton),  chara,  an< 
catVtails  three  feet  high,  which  it  is  diffi 
cult  not  to  confound  with  the  typha  angustifoll 

*  They  attribute  to  them  a  bindiog  qaality,  and  the 
pie  cali  them  iapaculo. 

if  Paocrativm  undulatum,  amaryUis  nervosa.  See 
Nov,  Gen,,  vol.  i,  p.  27B. 
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f  ow  marshes.     It  is  only  after  a  careful  exa-^ 
lination^  that  we  recognize  each  of  these  plants 
>r  distinct  species  *,  peculiar  to  the  new  con- 
ilient.    How  many  plants  of  the  Straits  of  Ma^ 
ellan,  of  Chili,  and  the  Cordilleras  of  Qaito. 
ave  anciently  been  confoiHided,  on  account  of 
lieir  analogy  in  form  and  appearance^  with  the 
fTodiictions  of  the  northern  temperate  zone ! 
'  The  inhabitants  of  the  valleys  of  Aragua  often 
nqilire,  why  the  southern  shore  of  the  lake, 
iurticularly  the  South-West  part  toward  Aguar 
ates,  is  geneirally  more  shaded,  and  of  freshes 
lerdure,  than  the  northern  side.  We  saw,  ia  the 
dondi  of  February,  many  trees  stripped  of  their 
bliage,  near  the  Hacienda  de  Cura,  at  Mocundo; 
Odd  at  Guacara ;  while  to  the  South-East  of 
k^alencia  every  thing  presaged  the  approach  of 
;be  rains.    I  believe,  that  in  the  early  part  of 
be  year,  when  the  Sun  has  southern  declination, 
Jie  hills  that  surround  Valencia,  Guacara,  and 
[hira,  are  scorched  by  the  ardour  of  the  solar 
rays;  while  the  southern  shore  receives  with 
the  breeze,   when  if  enters  the  valley  by  the 
^hra  de  Porto  Cabelloy  an  air  that  has  crossed 
the  lake,  and  is  loaded  with  aqueous  vapour. 
On  this  southern  shore,  near  Guaruto,  the  finest 
plantations  of  tobacco  in  the  whole  province  are 

*  PotamogetoD  ienuifolium,  chara  comprtssa,  iypha  tenuifoUa, 
^-  vol.  i,  p.  45,  83,  and  370. 
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feuncL  They  are  distinguished  by  the  names  ef 
jtrimera^  seguada,  and  tercerafundacion.  Froni 
the  oppressive  monopoly  of  the  royal  &rm, 
which  we  have  already  noticed  in  describing  4fte 
town  of  Cumanacoa%  the  inhabitants  of  the 
province  of  Caraccas  are  allowed  to  enltl^Bte 

• 

tobaccooaly  inthevallejrs  of  Aragua  (at  Onarato 
and  Tapat^pa)^  and  in  the  Llanos^  near  Uritueiip 
The  produce  of  the  sale  is  from  five  to  six  hmi- 
deed  thousand  piastres ;  but  the  admipistration 
of  the  form  is  so  enormously  expensive,  that  i| 
absorbs  nearly  two  hundred  and  thirty  thousand 
piastres  a  year.    The  capitania^- general  of  Ca 
raccas,  from  the  extent  and  excellent  quality  of 
itls  «oil)  could  furnish,  as  well  as  the  islaod 
Cuba,  all  the  markets  of  Europe;  but  in  it*i 
present  9tate  it  receivjcs  tobacco  from 
smuggled  by  way  of  the  Rio  Negro,  the  Cassi 
quiare,  and  the  Oroonoko;  and  from  the 
vince  of  Pore,  by  the  Casanare,  the  Aripopo,  an 
the  Rio  Meta.    Such  are  the  fotal  effects  of 
pnAibitory  system,  which  opposes  the 
<tf  agriculture,  diminishes  the  riches  of  natuiesi^ 
and  attempts  in  vain  to  separate  countries  t 
versed  by  the  same  rivers,  and  the  limits 
which  are  confounded  together  in  uninhabited 
spaces* 
Among  the  rivers  flowing  into  the  lake  c^f 

*  Ch.  vi.  vol.  iii,  p.  &7. 
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ITaleoda  some  owe  tbeir  origin  t«  tbfhriMl 
iprwgs,  aad  demrve  partioulftr  attention  The«e 
vHngfl  gufeh  out  at  tkrae  points  of  t^  granitic 
DordiUera  of  the  coaet  i  neac  Onoto^  betwevi 
KVifmero  and  Maracayi  near  Mariara^  to  the 
Northr-East  ci  the  He^otehda  de  Cura  i  and  near 
Um  IVineheraa,  on  the  road  from  Nueva  Valedk 
wtto  Porto  Cabello*  I  could  eicamine  with  caM 
»ly  the  physical  and  geoki|^oid  relations  of  the 
thermal  waters  of  Mariara  and  Las  Trinche^ 
PHL  In  going  up  the  Htn^XL  river  Cum  tdwitrd 
(fa  iQuree^  the  mountaid*  <tf  Madura  are  smu 
Mhittncing  into  the  plain  in  the  form  of  a  vaat 
impiiitheatre^  composed  Of  perpendicular  rocks^ 
downed  by  peaks  wiUi  rugged  summiCit.  Tbs 
mtral  point  of  the  amjAitheatre  bear*  the 
itrattge  name  of  the  Devil's  Wall  or  Nook 
fXmeoa  del  Diablo  J.  Hie  range  stretching  to 
he  East  is  called  El  ChoforrQ;  that  to  the 
il^eet,  La9  Firuelas.  TbeM  rocki^  in  ruins»  com- 
Muid  the  plain )  they  are  composed  of  a  coarse- 
piined  granite,  nearly  porpbyritic,  the  yellowiib 
rhite  £dd-^par  crystals  of  which  are  skore  tbab 
m  inoh  and  a  half  long.  The  mica  is  rare  in 
hem,  and  of  a  fine  silvery  lustre.  Nothing  can 
le  more  pictaresqne  and  soleitin  than  the  a^ct 
if  Uiis  group  of  mountains^  kalf-covered  with 
regetation«  The  peak  of  Calaver%  which  utiites 
the  DeviVs  tVall  to  Chaparro,  is  visible  from 
ifar.     In  it  the  granite  is  separated  by  per- 
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pendicnlar  fissures  into  prismatic  masses.  It 
would  seem  as  if  the  primitive  rock  vtett 
crowned  with  columns  of  basaltes.  In  the  tame 
of  rains,  a  considerable  sheet  of  water  rushes  in 
the  form  of  a  cascade  from  these  clifls.  Hie 
mountains  connected  toward  the  Eaist  with  the 
Jievits  IVall  are  much  less  lofty,  and  contain, 
like  the  promontory  of  La  Cabrera,  and  the 
little  distinct  hills  in  the  plain,  gneiss  and  mica- 
slate,  including  garnets. 

It  is  in  these  lower  mountains,  two  or  Uiree 
miles  North-East  of  Mariara,  we  find  the  ravine 
of  hot  waters,  quehrada  de  dgucus  calientes.  This 
ravine,  running  N.  75^  W.,  contains  several 
Bmall  basins.  Of  these  the  two  uppermost, 
which  have  no  communication  with  each  other, 
are  only  eight  inches  in  diameter ;  the  *  three 
lower,  from  two  to  three  feet.  Their  depth 
varies  from  three  to  fifteen  inches.  The  tern- 
perature  of  these  different  funnels  (pozos)  is 
ih>m  66^  to  59''  cent. ;  and,  what  is  remarkable, 
the  lower  funnels  are  hotter  than  the  upper^ 
though  the  difference  of  the  level  is  only  seven 
or  eight  inches.  The  hot  waters,  collected..:^ 
together,  form  a  little  rivulet,  (rio  de  aguas  caU^ 
entesj  which,  thirty  feet  lower,  has  a  temperature 
of  only  48®.  In  the  seasons  oiF  great  drought* 
the  time  at  which  we  visited  the  ravine,  thi 

•  ■  ■  ■  « 

•  The  leth  Febraary,  ISOO. 
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lole  body  of  the  thermal  waters  forms  a  sec^ 
m  of  only  twenty-six  square  inohis.  This  is 
iniderably  augmented  in  the  rainy  season; 
e  rivulet  is  then  transformed  into  a  torrent^ 
id  it*s  heat  diminishes;  for  it  appears,  that 
e  hot  springs  themselves  are  subject  only  to 
iperceptible  variations.  All  these  springs  are 
glitly  impregnated  with  sulphuretted  hydrogen 
s  *•  The  smell  of  rotten  eggs,  peculiar  to  this 
ts,  can  be  perceived  only  by  approaching  very 
AT  the  springs.  In  onie  of  these  wells  only, 
e  temperature  of  whidi  is  56*2^,  an  extrica^ 
>B  of  bubbles  of  air  occurs,  and  takes  place  at 
sarly  regular  intervals  of  two  or  three  minutes, 
observed,  that  these  bubbles  constantly  rose 
>m  the  same  points,  which  are  four  in  number ; 
id  that  it  was  not  possible  to  change  the 
aices,  from  which  the  gas  is  emitted,  by  stir- 
ig  the  bottom  of  the  baisin  with  a  stick.  These 
aces  correspond  no  doubt  to  holes  or  fissui*es 
the  gneiss ;  and  indeed  when  the  bubbles  rise 
Xa  one  of  the  apertures,  the  emission  of -gas 
Hows  instantly  from  the  other  three.  I  could 
it  succeed  in  inflaming  the  small  quantities  of 
us,  that  rise  above  the  thermal  waters ;  or  those 
bJch  I  had  collected  in  a  glass  vial  held  over 
iC  springs,  an  operation  that  excited  in  me  a 
kusea^  caused  less  by  the  smell  of  the  gas,  than 

*  Hyilrosulphuric  acid. 
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by  the  excessive  heat  prevailing  in  this  ravine. 
Is  this  sulphuretted  hydrogen  mixed  with  'a 
great  proportion  of  carbonic  add,  or  of  Alvos- 
pheric  air  ?    I  am  doubtful  of  the  first  of  tbeii; 
mixtures,  though  so  ccmimon  in  thermal  Waters 
(at  Aix  la  Chapelle,  Enghien,  and  Bareges). 
The  gas  collects  in  the  tube  of  Fonfesqa's  eudi^ 
ometer  had  been  shaken  for  a  long  time  with 
water.    The  small  basins  are  covered  with  a 
light  pellicle  of  sulphur,  deposited  by  the  sul- 
phuretted hydrogen  in  it's  slow  combuMion  in       ^ 
contact  with  the  atmospheric  oxygen.    A  few       ^ 
plants  near  the  springs  were  incrusttd  with        ^ 
sulphur.    This  deposite  is  scarcely  visible,  when       ^ 
the  water  of  Mariara  is  suffered  to  cool  Id  an       u 
open  vessel ;  no  doubt  because  the  quantity  of      ^ 
disengaged  gas  is  very  small,  and  is  not  renewed.       « 
The  water  when  cold  gives  no  precipitate  with       ^ 
a  solution  of  nitrat  of  copper ;  is  destitute  of    ^^ 
flavour,  and  very  drinkable.    If  it  contain  aAy 
saline  substances,  for  example,  sulphat  of  sdde, 
or  of  magnesia,  their  quantities  must  he  very 
Insignificant.  Beingalmost  destitute  of  chemical 
tests  *,  we  contented  ourselves  with  filling  two 


*  A  amall  cafe,  containiag  acaUt  of  lead,  nitrat  of  tilvar, 
ilcohol,  prauiat  of  potaab,  &c.,  had  been  left  by  miatake  at 
Dumana.  I  evaporated  some  of  the  water  of  Mariara^  and 
t  yielded  only  a  very  small  residuum^  which,  digested  wHft 
litric  acid^  appeared  to  contain  only  a  little  silica  and 
sxtractive  vegetable  matter. 
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bottles  at  the  very  %aaroe,  which  were  senti 
doog  wJtAi  the  nonrishiBg  milk  of  the  tree  called 
MusOy  to  Mesws.  Foureroy  aad  Vauquelin,  by 
the  'way  of  Porto-Cabello  and  the  Hamnnah. 
riiis  purity  in  hot  waters  issuing  immediately 
&om  granitic  mountains  is  one  of  the  most  cu- 
rious phenomena,  which  the  two  continents  dis- 
play^. How  can  we  explain  the  origin  of 
the  hydrosulphuretted  gas  ?  It  cannot  proceed 
fiwm  the  decomposition  of  sulphurets  <tf  iron,  or 
pyritie  strata.  Is  it  awing  tP  sulphurets  of  cal- 
ci«9i,  of  magnesium,  or  other  earthy  metalloids, 
contained  in  the  interior  of  our  planet,  under 
Wb  rocky  and  oxidated  crust  ? 

In  the  ravine  ^  the  hot  waters  of  Mariara, 
ami4  little  funnels  the  temperature  of  which 
rifles  from  56^  to  59^,  two  species  of  aquatic 
plants  vegetate ;  the  one  is  membranaceous,  and 
eontains  bubbles  of  air ;  the  other  has  parallel 
fibres -f*.  The  first  much  resembles  the  ulva 
labyrinthiformis  of  Vandelli,  which  the  thermal 
waters  of  Europe  furnish.  At  the  island  of  Am- 
sterdam Mr.  Barrow  X  has  seen  tufts  of  lycopo- 

*  In  the  mncient  coatinent  warm  waters  equally  pare  are 
Ibood  fishing  oat  from  Ihe  granftea  of  Porlpga),  and  those 
ilf  CsBial.  In  Italy*  Ib^  Pisciarolli  of  the  lake  Agnaoo  bave 
a  temperature  equfJ  to  9d<»  cent.  Are  thesf  pure  waters  the 
product  of  condensed  vapours } 

f  Conferva  ?  Jibrosa,  laeie  virUlis,  fibris  parailelit,  indivisU, 
^icem  versus  (i«eiti«alt#« 

{  Veyage  to  Cocliinchina^,  p.  14S* 
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dium  aad  marchantia  in  places,  where  the  heat 
of  the  soil  was  far  gi-eater.  Such  is  the  effect  of 
aa  hahiiual  stimulus  on  the  organs  of  plants: 
The  waters  of  Mariara  contain  no  aquatic  insects: 
Frog8  are  found  in  them^  which^  chased  by  ser- 
pentSj  have  leaped  into  the  funnels/  and  there 
perished. 

>  South  of  the  ravine,  in  the  plain  that  extaids 
toward  the  shore  of  the  lake,  another  hydro* 
sulphurous  spring  gushes  out,  less  hot,  aad 
moire  feebly  impregnated  with  gas.  The  c^evioe, 
whence  this  water  issues,  is  six  toises  higher 
than  the  funnel  just  described.  The  thermos 
meter  did  not  rise  in  the  crevice  above  42^.  Tlie 
water  is  collected  in  a  basin  surrounded  by  large 
trees,  nearly  circular,  from  fifteen  to  eighteen 
feet  diameter,  and  three  feet  deep.  The  unhappy 
slaves  throw  themselves  into  this  bath  at  the 
end  of  the  day,  when  covered  with  dust,  having 
worked  in  the  neighbouring  fields  of  indigo  and 
sugar-canes.  Though  the  water  of  this  bamo  is 
habituaUy  from  12^  to  15^  hotter  than  the  air, 
the  Blacks  call  it  refreshing;  because  in  the 
torrid  zone  this  term  is  used  for  whatever  re- 
stores strength,  calms  the  irritation  of  the  nerves, 
or'  causes  a.  feeling  of  comfort.  We  ourselves 
found  the  salutary  effects  of  the  bath.  We  hung 
our  hammocks  from  the  trees  that  shade  the 
basin,  and  passed  a  whole  day  in  this  charming 
spot,  which  abounds  in  plants.    We  found  near 
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the  bono  of  Mariara  the  volador  or  gyrocarpti8l« 
T^e  winged  fruits  of  this  large  tree  turn  like  a 
fly-wheel,  when  they  fall  from  their  stalk.  On 
shaking  the  branches  of  the  volador^  we  saw  the 
air  filled  with  it*s  fruits^  the  simultaneous  fcdl 
of  which  presents  the  most  singular  spectacle. 
The  two  membranaceous  and  striated  wings  are 
turned  so  as  to  meet  the  air,  in  falling,  at  an 
angle  of  45^.  Fortunately  the  fruits  we  gathered 
were  at  their  maturity.  We  sent  some  to 
£arope,  and  they  have  germinated  in  the  gar- 
dens of  Berlin,  Paris,  and  Malmaison.  The 
numerous  plants  of  the  volador,  now  found  in 
liot-houses,  owe  their  origin  to  the  only  tree  of 
*the  kind  found  near  Mariara.  The  geographical 
distribution  of  the  different  species  of  gyrocarpus^ 
'which  Mr.  Brown  considers  as  a  laurinea,  is 
'very  singular.  Jacquin  saw  one  species  near 
C^Guthagena  in  America*.  This  is  the  same 
'which  we  met  with  again  in  Mexico,  near 
2unipango,  on  the  road  frbm  Acapulco  to  the 
capital  "f.    Another  species,  that  grows  on  the 

-  ♦  Jacq,,  Hiit.  Amtr.,  1. 178,  f.  80.  This  is  the  gyrocarpus 
Jaoquini  of  Gaertner  (De  Fruct.,  t.  97^  vol.  ii,  p.  02),  or 
^jrocarpos  amoricaous,  Willd. 

f  The  natives  of  Mexico  called  it  quitlacocUi.  I  saw  some 
^>f  il*8  young  leaves^  with  three  and  five  lobes ;  the  full  grown 
leaves  are  in  the  form  of  a  heart,  and  constantly  with,  three 
lobes.  We  never  met  with  the  volador  in  flower.  Messrs. 
Sesse  and  Mocino  have  drawings  of  it. 
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mountains  of  Coromande)  *,  bas  been  described 
by  Roxburgh :  the  third  and  fourth  ^  grow  in 
the  southern  hemisphere^  on  the  coasts  of  New 
Holland. 

After  getting  out  of  the  bath^  while;  half- 
wrapped  in  a  sheets  we  were  drying  ourselves  ib 
the  Sun,  according  to  the  custom  of  the  country, 
a  little  man  of  the  mulatto  race  approached  us. 
After  bowing  gitiyely,  he  made  us  a  long  speech 
on  the  virtues  of  the  waters  of  Mariara^  on  tbtf 
numbers  of  sick  by  whom  they  have  been  visited 
for  some  years  past^  and  on  the  fortunate  sitoa* 
tion  of  the  springs  between  two  towns,  ValeBcia 
and  Caraccas,  where  the  neglect  c^  moni  cear* 
duct  is  encreasing  every  day.  He  showed  us  bis 
house,  a  little  hut  covered  with  palm4eavee,  and 
situate  in  an  enclosure  at  a  small  distance^  on 
the  bank  oi  a  rivulet,  that  communicates  with 
the  bath.  He  assured  us.  that  we  should  there 
find  all  the  conveniences  of  life ;  nails  to  susp^id 
our  hammocks,  ox-leather  to  stretch  over  beaches 
made  of  reeds,  earthen  vases  always  filled  with 
cool  water,  and  what,  after  the  bath,  would  be 
most  salutary  to  us  of  all,  those  great  lizards 
(iguanas),  the  flesh  of  which  is  known  to  be  a 
refreshing  aliment.     We  judged  from  his  ha- 

*  Roxb.  Coroin.,  I,pi,  t.\.  This  is  the  gjroearpas  Mtatietifty 
Willd. 

t  6.  sphenoptorus,  and  g.  riigoeus.  (Hfown,  Pfodr. 
vol.  1,  p.  405). 
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mgae,  that  the  poor  man  took  us  for  sick 
ersons,  who  were  come  to  stay  near  the  spring. 
lUi  counsels  and  offers  of  hospitality  were  not 
ttogMher  disinterested.  He  entitled  himself 
the  inspector  of  the  waters^  and  pulpero  *  of 
le  pkM^e.*'  Accordingly  all  his  obliging  atten* 
ADS  to  us  ceased^  as  soon  as  he  heard,  that  we 
itte  dmply  cone  to  satisfy  our  curiosity ;  or  as 
ley  express  it  in  the  colonies,  which  are  th^ 
ind  of  idleness,  p€tra  ver,  no  masj  "  to  see  and 
oHihilr  more.*" 

TbB  watere  of  Marlara  are  used  with  success 
k  rlMomatic  swellings^  old  ulcers,  and  those 
Mrible  affections  of  the  skin  called  bubas,  the 
l/igish  of  which  is  not  always  siphylitic.  As 
le  waters  are  but  very  feebly  impregnated  with 
ttlpburetted  hydrogen,  it  is  necessary  to  bathe 
t  the  spot  whence  they  gush  out.  Farther  on, 
MM  small  waters  are  employed  for  the  irriga- 
4m  of  fields  of  indigo.  The  wealthy  proprietor 
r  Mariara,  Don  Domingo  Tovar,  had  formed 
le  project  of  erecting  a  bathing-house,  and  an 
itabiishment,  which  would  furnish  people  in 
Wf  circumstances  with  a  few  more  resources 
lan  lizard's  flesh  for  food,  and  leather  stretched 
a  a  bench  for  their  repose. 

On  the  21st  of  February  in  the  evening  we 


*  Proprietor  of  a  pulperia,  or  fittfe  shop,  wliore  eatables 
wtdrkikaUes  arc  soM. 


176 

set  out  from  the  beautiful  Hacienda  dd  Cura  for 
Guacara  and  Nueva  Valencia.    We  preferred 
travelling  by  night,  on  account  of  the  excessive 
heat  of  the  day.    We  passed  by  the  hamlet  of 
Punta  Zamuro,  at  the  foot  of  the  high  moun-* 
tains  of  Las  Viruelas.    The  road  is  bordered 
with  large  zainang  trees  or  mimosas,  the  trunks 
of  which  rise  to  sixty  feet  high.   iTheir  branches 
nearly  horizontal,  meet  at  more  than  one  hun- 
dred and  fifty  feet  distance.    I  have  no  where 
seen  a  vault  of  verdure  more  beautiful  and 
luxuriant.    The  night  was  gloomy :  the  Pevifs 
Wall  and  it's  denticulated  rocks  appeared  firpOL^ 
time  to  time  at  a  distance^  illumined  by  .the 
burning  of  the  savannahs,  or  wrapped  in  raddj^- 
smoke.    At  the  spot  where  the  bushes  were  the,_ 
thickest,  our  horses  were  frightened  by  the  yelL 
of  an  animal,  that  seemed  to  follow  us  clo6ely«^-« 
It  was  a  large  tiger,  that  had  roamed  for  thre^  . 
years  among  these  mountains.     He  had  con — 
stantly  escaped  the  pursuits  of  the  boldest  hun — -- 
ters ;  and  had  carried  off  horses  and  mules  fron^- 
the  midst  of  enclosures ;  but,  having  no  want  ol 
food,  had  not  yet  attacked  men.     The  Negro, 
who  conducted  us,   uttered   wild   cries, 
thought  he  should  frighten  the  tiger ;  but 
means  were   of  course  without   effect.     Th^3 
jaguar,  like  the  wolf  of  Europe,  follows  traveL- — 
lers,  even  when  he  will  not  attack  them ;  th^i^. 
wolf  in  the  open    fields,  and    in    unsheltered^ 
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ces ;  the  jaguar  skirting  the  road,  and  ap- 
ring  only  at  intervals  between  the  busfaesr; 
Ve  passed  the  day  on  the  23d  in  the  house 
be  Marquis  deToro,  at  the  village  of  Giia- 
a,  a  very  considerable  Indian  community, 
^natives,  of  whom  the  corregidor,  Don  Pedro 
lalver,  was  a  man  distinguished  by  the  culti- 
Ifm  of  his  mind,  were  in  tolerably  easy  cir^ 
tetances.  They  had  ju^t  gained  a  cause  at 
Audiencia,  that  replaced  them  in  the  pos- 
rion  of  some  lands,  the  property  of  which  had 
n*  contested  by  the  Whites,  An  avenue  of 
olineas  leads  from  Guacara  to  Mocundo.  It 
s  the  first  time  that  I  had  seen  in  the  open 
this  majestic  plant,  which  forms  one  of  the 
dcipal  ornaments  of  the  extensive  hot-houses 
ichoenbrunn  *.  Mocundo  is  a  rich  plantation 
iQgar-canes,  belonging  to  the  family  of  Toro. 
I  there  find,  what  is  so  rare  in  that  country, 
n  a  **  luxury  of  agriculture,**  a  garden,  arti- 
ftl  clumps  of  trees,  and  on  the  border  of  the 
Ser,  upon  a  rock  of  gneiss  -f-,  a  pavilion  with 
hrador,  or  belvidera.  The, view  is  delightful 
r  the  western  part  of  the  lake,  the  surround- 

Every  tree  of  the  carolioea  princeps  at  Schocnbrunn  has 
Dg  from  seeds  coliected  by  Messrs.  Bosc  and  Brude- 
er  from  one  single  tree,  of  an  enormoas  size,  near 
csaOy  East  ofCaraccas. 

Pirection  of  the  strata  of  gneiss,  hor.  S^4.  EMp  80* 
le  South -East. 

^OL.  IV.  N 
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ing  mount^in^,  and  a  forest  of  palni-trees,  that 
separate^  Gniu^ara  from  the  city  of  Nuevii  V«« 
lencia.  Tbe  fields  of  sugar-cane^  from  the  aoft 
verdure  of  tbe  young  reeds,  resemble  a  nMit 
meadow.  Every  thing  denotes  abundance ;  but 
it  is  at  the  price  of  tbe  liberty  of  the  cultivator 
At  Mocundo,  with  two  hxmdred  and  thirty  Ne* 
groes,  seventy'-seven  tabUmes^  or  cane-fiei4i^  ar9 
cultivated^  each  of  wfaich^  ten  thousand  tmro^ 
square  *y  yields  a  clear  produce  of  two  buDdiMl 
or  two  hundred  and  forty  piastres  a  year.  Tbe 
Creole  cane  and  the  cane  of  Otahejlte^  V9 
planted  in  the  month  of  April,  the  first  at  6kuv 
the  second  at  five  feet  distance.  The  cam 
ripens  in  fourteen  months.  It  ^wa^  bx  tb« 
mouth  of  October,  if  tbe  plant  be  suffioienUy 
vigorous ;  but  the  top  is  cut  otf  before  the  paoi^ 
cle  is  unfolded.  Xn  all  the  monocotyladonoqia 
plants  (the  maguey  cultivated  at  Mexico  lor 
extracting  the  pulqu^^  the  wine-yielding  fi^Ufh 
tree,  and  the  sugar-cane),  the  flowering  aljten 
the  qualiity  of  the  juices.  The  fi^brioaiioa  ilf 
wgar,  tbe  boiling^  And  the  claying,  are  v«7 

*  A  tablon,  equal  to  1849  scjuare  foises,  contaitu  nearl/ 
an  B0I1I9  «ii<i  ono  fifib;  {n^  a  l^^al  «cre  ba&  1S44  aqyflv 
toiies,  Und  1*96  lis^l  ocro  is  eqiml  to  one  Welt  re* 

i  At  itlup  Mianct  of  Pdinai  wiiere  iii' the  liititnAo  of  tS* 
tbe  sugar-cane  is  cultivatod,  accordinig  to  Mr,  -de  BmIi^  tB 
bifik  M  14Q  laisen  ^\)Wfi  iim-  level  of  ;the  AAhatiii,  Ib^ 
Otaheile  cane  require;*  num*.  hrat  than  (he  ctwdo  tt&ne.  ' 
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inperfect  in  Terra  Finna,  beoause  it  16  mads 
Ottly  fior  home  consampdon ;  and  for  wholesale 
the  papehn  is  preferred  to  sugar^  either  refined 
er  tww.  Thepapebm  is  an  impure  sugar,  in  the 
fom  of  little  loaves,  of  a  yellow  brown  colour. 
It  contains  a  mixture  of  melasses  and  mucila* 
l^ouB  matter.  The  poorest  man  eats  papehn, 
m  in  Europe  he  eats  dieese.  It  is  believed  to 
ha^e  nutritive  qual  i ties.  Fermented  with  water, 
it  yields  the  guarapo^  the  favorite  beverage  of 
the  people.  In  the  province  of  Caraecas,  sub* 
Cfivbonat  of  potash  is  used,  instead  of  lime,  to 
purify  the  juice  of  the  sugar-cane.  The  ashes  of 
tlMi  buMi^y  which  is  the  erythrina  ooraUoden^* 
dmti,  are  preferred. 

llie  sugar-<^ane  was  introduced  very  late, 
probably  toward  the  end  of  the  sixteenth  oen-^ 
tury,  from  the  West  India  islands  into  the  yaHeys 
d  Aragua.  Known  in  India,  in  China,  and  all 
the  Mands  of  the  Pacific  ocean,  from  the  most 
remote  antiquity,  it  was  planted  in  Persia,  in 
Chorasan,  as  early  as  the  fifth  century  of  our 
eni;,  in  order  to  obtain  from  it  solid  sugar*. 
The  Arabs  carried  this  reed,  so  useful  to  the 
inhabitants  of  hot  and  temperate  countries,  to 
the  shores  of  the  Mediterranean.     In  1306,  it*s 

*  See  my  researches  on  ntgw^  and  the  tahaeheir,  the 
IndUa  iieiae  4if  whiefa,  seharkara,  jbas  psssed  iqto  sugar,  in 
4e  Ncn.  Gen.  el  Secies  Plant,  vol.  i,  p.  MB. 
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cultivation  was  yet  unknown  in  Sicily;  but^wafi 
already  common  in  the  island  of  Cypmsv  at 
Rhodes,  and  in  the  Morea  *  A  hundred  years 
after  it  enriched  Calabria,  Sicily,  and  the  coasts 
of  Spain.  From  Sicily  the  Infant  Henry  trans- 
planted the  cane  to  Madeira  ^f* :  from  Maddra 
H  passed  to  the  Canary  islands,  where  it  was 
entirely  unknown ;  for  the  ferulce  of  Juba  (quof 
expressce  liquorem  Jtmdunt  potui  jucundam)  are 
euphorbiums,  the  tabayba  dulce^  and  not,  as  has 
been  recently  asserted:};,  sugar-canes.  Twelve 
Sttgar^manufactories  (ingenios  de  azucar)  were 
soon  established  in  the  island  of  Great  Caot^, 
in  that  of  Palma,  and  between  Adexe,  Icod,  and 
Guarachico,  in  the  island  of  Teneriffe.  Negroes 
were  employed  in  this  cultivation,  and  their 
descendants  still  inhabit  the  grottoes  of  Tirax- 
ana,  in  the  Great  Canary.  Since  the  sugar-cane 
has  been  transplanted  to  the  West  Indies^;  and 
the  New  World  has  given  maize  to  the  CaaBfies^ 
the  cultivation  of  this  latter  has  taken  the  plac^ 

*  Accordinj^  to  the  rollcctioo  known  under  the  name  <^'tf 
Bangars,  Gesta  Dei  per  Francos  (Sprengel,  Gesch.  der  Geagf^-' 
Enidecffungen,  p.  186).  AUxandri  BenedicH  Opera  med,^  1641^  y 
p.  loO. 

t  Raoiusio^  Yol.  i,  p.  106. 

t  On  the  Origin  of  Cane  Sugar,  in  the  Joum,  de  Pharmad^^f 
1816^  p.  387.  The  tahayba  dulce  is,  according  to  Mr.rn^  " 
Buch,  the  euphorbia  balaamifera,  the  juice  of  which  it  neitfa^^sr 
corrosive  nor  bitter,  like  that  of  the  cardon,  or  eopborb^-'^ 
caaariensis. 
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iC  cane  at  TenerifFe,  and  the  Great  Canary, 
is  now  found  only  in  the  island  of  Palma. 
Argual  and  Tazacorte*,  where  it  yields 
^ly  one  thousand  quintals  of  sugar  a  yearl 
sugar-cane  of  the  Canaries,  which  Aguilon 
(ported  to  St.  Domingo,  was  there  cultivated 
isively  as  early  as  1513,  or  in  the  six  or 
I  following  years,  under  the  auspices  of  the 
ks  of  St.  Jerome -f-.  Negroes  were  em- 
^d  in  this  cultivation  from  its  commence- 
);  and  in  1519  representations  were  already 
B  to  government,  as  in  our  own  time,  "  that 
Vest  India  Islands  would  be  ruined  and 
tin  desert,  if  slaves  were  not  conveyed  thi- 
annually  from  the  coast  of  Guinea**  j:. 
>r  some  years  past  the  culture  and  fabrica- 
of  sugar  has  been  much  improved  in  Terra 
la;  and,  as  the  process  of  refining  is  not 
litted  by  the  laws  at  Jamaica,  they  reckon 
ic  fraudulent  exportation  of  refined  sugar  to 
Snglish  colonies.  But  the  consumption  of 
provinces  of  Venezuela,  either  in  papelon,  or 
aw  sugar  employed  for  the  fabrication  of 
olate  and  sweet-meats  (dulces)^  is  so  enor- 
8,  that  the  exportation  has  been  hitherto 

Votice  8ur  la  Culture  du  Sucre  dans  lei  files  Canariei,  by 
jeopold  von  Biich.  (MS.) 

ferrera,  Dec.  ii,  h.  3,  c.  14.  Compare  my  Essai  Politique 
NoHV.  Rspagne,  torn.  2»  p.  425. 
)ec.  ii,  b.  3.   Ucrera,  c.  3. 
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entirely  null.  The  tnest  plantations  of  sugar  are 
in  the  valleys  of  Arogua,,  and  of  the  Tuy  *^  wnt 
Pbo  de  Zarate^  between  La  Victoria  and  Sw 
Sebastian  "f-^  near  Guatire,  Guarenas,  and  Can^ 
rimare  X*  If  the  first  canes  arrived  in  the  Nev 
World  from  the  Canary  islands,  it  is  also  in  ^ 
neral  Canarians,  or  IslengoSy  who  are  noif 
placed  at  the  head  of  the  great  plantatiwia,  and 
who  superintend  the  labours  of  cultivation  and 
refining. 

It  is  this  intimate  connexion  between  the  O^ 
barians  and  the  inhabitants  of  Venezuela,  ttwt 
has  given  rise  tathe  introduction  of  camels,  into 
those  provinces.  The  Marquis  del  Toro  caused 
three  to  be  brought  from  Lancerota*  The  ex- 
pense of  conveyance  was  very  considerahlei,  on 
account  of  the  space  which  these  animals  occupy 
on  board  merchant-vessels,  and  of  the  great 
quantity  of  water  of  which  they  stand  in  need, 
in  the  state  of  suflFering  to  which  they  are  ^e- 
duced  by  a  long  passage.  A  camel,  bought 
for  thirty  piastres^  costs  between  eight  and  nuK 
hundred  on  arriving  on  the  coast  of  Caraccas* 
We  saw  four  of  these  animals  at  MocundOi 

•  Tapatapa^  or  J^a  Trinidad,  Cura,  Mocundo,  £1  Palmar. 

t  For  instance^  the  Hacienda  de  Sanla  Rosa. 

I  Price  ID  the  valleys  of  Aragua :  a  papelon,  or  loaf  ^ 
two  pounds  and  a  half  weight,  half  a  real  de  plata,  or  QO^ 
sixteenth  of  a  piastre  ^  one  pound  of  raw  sugar,  one  resl^ 
one  pound  of  clayed  sugar,  from  one  real  to  one  and  a  bv*' 
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^  ^f  which  haid  alreadbjr  bceft  bom  m  Ame** 
.  and  twa  bad  <fied  of  the- bite  of  the  eor^ 
t^motts  serpent  very  conmooi  oa  the  banki 
e  lake.  These  camels  have  hitherto  been 
oyed  only  in  the  conveyaace  of  the  sugar^ 
1.  to  the  miU.  The  naeles^  singer  than  the 
IMs  carry  from  forty  to  fifty  arrobas.  A 
iky.  landholder  in  the  province  of  VariBee, 
on^d  by  the  exanpk  of  the  Marquia  del 
^  hat  allotted  a  sun  of  IffvOOO  piafitvG&  for 
upose  of  bringing  fourtseik  or  fifteen  camels 
MK  from  the  Canary  islands^  Such  enteiv 
flf  are  so  ixroch  the  more  laudable,  as  it  is 
iflMd  these  beasts  of  burden  may  Ibe  em- 
tA  in  the  co&veyaDce  of  merchandise  acroes 
mming  plains  of  Caaanare^  horn  the  Apnre 
Galabozo,  which  in  the  season  of  drought 
SiUe  the  deserts  of  Africa.  I  have  already 
rred  in  another  place  *  how  much  it  were 
I  ivished,  that  the  Conqmstadsres,  from  the 
ming  of  the  sixteenth  century,  had  peopled 
rica  with  eamels,  as  they  have  peopled  it 
homed  cattle,  horses,  and  mules.  Where* 
there  ai*e  immense  disliafeices  to  cross  iif^in^ 
iHted  lands ;  whenever  the  construction  of 
bs  becomes  useless,  because  they  i-equire  too 
I  a  number  of  locks  (as  in  the  i^nakis  of 


Sssai  Politique  sur  la  Nouv.  Kspagne^  vol.  i,  p.  23; 
p.  680. 
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Panama,  on  the  table-land  of  Mexico,  and  in 
the  deserts  that  separate  the  kingdom  of  Quito 
from  Peru,  and  Pern  from  Chili),  camels  would 
be  of  the  highest  importance,  to  &cilitate  iulaiid 
commerce.    It  seems  the  more  surprising^  tttBt 
their  introduction  was  not  encouraged  by  the 
government  at  the  beginning  of  the  conquest^^aB 
long  after  the  taking  of  Grenada,  camels^  for 
which  the  Moors  had  a  great  predilection,  were 
still  very  common  in  the  South  of  Spain.    A  Bis- 
cayan,  Juan  de  Reinaga,  carried  some  of  these 
mumals  at  his  own  expense  to  Peru.    Fkthec* 
Acosta  *  saw  them  at  the  foot  of  the  Andei^ 
toward  the  end  of  the  sixteenth  century ;  bub 
little  care  being  taken  of  them,  they  scarcelj^ 
ever  bred,  and  the  race  soon  became  extinct^ 
In  those  times  of  oppression  and  calamity,  wiiiclK^ 
have  been  described  as  the  times  of  SponislK' 
glory,  the  commendataries  (encomenderos)  letout^ 
the  Indians  to  travellers  like  beasts  of  burden.  J 
They  were  assembled  by  hundreds,  either 
carry  merchandize  across  the  Cordilleras,  or 
follow  the  armies  in  their  expeditions  of  disci 
veiy  and  pillage.    The  Indians  endured  this  ser-^ 
vice  more  patiently,  because,  on  account  of  tke 
almost  total  want  of  domestic  animals^  they  hoj^ 
long  been  constrained  to  perforin  it,  though  in   ^ 
less  inhuman  manner,  under  the  government  tfi^f 

•  Hist,  Nat,  de  JndiaSf  lib.  iv,  c.  33. 
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ir  own  chiefs.  The  introduction  of  camels 
irapted  by  Juan  de  Reinaga  spread  an  alarm 
ong|the  encomenderos^  who  were,  not  agree- 
J.  to  the  laws,  but  in  fact,  lords  of  the  Indian 
ages.  We  cannot  be  surprised,  that  the  court 
eaeA  to  the  complaints  of  the  Lords ;  but  in 
usequence  of  this  measure  America  was  de- 
ired  of  one  of  the  means,  which  would  most 
re  fiEu^ilitated  it's  inland  commfinication,  and 
exchange  of  productions.  Now  that  the 
lians,  since  the  reign  of  Charles  III,  are  go- 
nad according  to  a  more  equitable  i^tem, 
1  as  a  larger  field  is  about  to  be  opened  for 
the  branches  of  national  industry,  the  intro- 
stion  of  camels  should  be  attempted  as  a  ge- 
id  measure,  and  by  the  government  itself. 
BW  hundreds  of  these  useful  animals,  spread 
vt  the  vast  surface  of  America,  in  hot  and 
rren  places,  would  in  a  few  years  have  a  power- 
influence  on  the  public  prosperity.  Provinces 
orated  by  steppes  would  then  appear  to  be 
mght  nearer  to  each  other ;  several  kinds  of 
and  merchandize  would  diminish  in  price  on 
\  coast ;  and  by  increasing  the"  number  of 
nels,  above  all  the  hedjines,  or  ships  of  the  de- 
ij  a  new  life  would  be  given  to  the  industry 
1  commerce  of  the  New  World. 
On  the  evening  of  the  22d  we  continued  our 
imey  from  Mocundo  byLosGuayos  to  the  city 
Nueva  Valencia.    We  passed  a  little  forest  of 
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ipalm-ti'ees^  whicb  rambled  by  their  appearance 
and  their  leaver  spread  like  a  fan,  the  c 
Jmmilis  of  the  coast  of  Barbary.  The 
however  rises  to  twenty-four  and  sonietUMS 
thirty  feet  high.  It  is  probably  a  new  species 
of  the  genus  eorypha  * ;  and  is  called  in  the 
epuntry  palma  de  sombrero,  the  footstalks  of  the 
leaves  being  employed  in  weaving  hats,  that 
resemble  our  straw  hats.  This  grove  of  palm- 
trfes,  the  withered  fE^iage  of  whicb  rustles  at  the 
least  breath  of  air ;  the  camels,  that  feed  in  the 
plain ;  the  undulating  motion  of  the  vapours  oa 
•a  soil  burnt  by  the  ardour  of  the  Sua;  give  the 
landscape  an  Africaa  aspect.  The  aridity  of  the 
land  augm«»its  as  the  traveller  approacbet  tb& 
town,  after  passing  the  western  extremity  at  th& 
lake.  It  is  a  clayey  soil,  that  has  been  levelled 
an4  abandoned  by  the  waters.  The  neighbo 
ing  hills,  called  the  Morros  de  f^aienciay 
composed  of  white  tufas,  a  very  recent  limestaai^ 
formation^  immediately  covering  the  gneiasL  IC^ 
is  again  found  at  Victoria^  and  on  several  othckr 
points  along  the  chain,  of  the  coast.  The  wUte— 
lE^s^  of  these  tufas^  which  reflect  the  ra^  of  thc^ 
sun,  contributes  g;^ady  to  the  excessive  hM*  iAt^ 
w  this  place.  Evevy  thing:  seems  smitten  witl^ 
sterility ;  scarcely  are  a  few  plants  of  eaicmo  fonuM^ 
00)  the  banks  of  the  Rio  de  Valencia ;  the  rest  o 

•  CeiyphB  tepiofwnr^  Nova  Om.y  vol.  i^  p..)W: 
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le  plain  is  bare^  aud  destitute  of  vegetation, 
his  appearance  of  sterility  is  here  attributed,  as 
is  every  where  in  the  valleys  of  Aragua,  to  the 
iltivation  of  indigo ;  which,  according  to  the 
lanters,  is,  of  all  plants,  that  which  most  ex- 
fttists  {cansQy  ^  fatigues*)  the  ground.  The  real 
liysical  causes  of  this  phenomenon  would  be  an 
iteresting  inquiry ;  since,  like  the  effects  of  fol- 
»wing  land,  and  of  a  rotation  of  crops,  it  is  far 
cm  being  sufficiently  understood.  I  shall  only 
tNsei've  in  general,  that  the  complaints  of  the 
ticreasing  sterility  of  cultivated  land  become 
Lore  frequent  between  the  tropics,  in  proportion 
\  they  are  near  the  period  of  their  fii'st  l^reaking 
p.  In  a  region  almost  destitute  of  herbs; 
here  every  plant  has  a  ligneous  stem,  and  tends 
\  raise  itself  as  a  shrub ;  the  virgin  soil  remains 
laded  either  by  great  trees,  or  by  bushes ;  aixd 
ader  this  tufted  shade  it  preserves  every  where 
>olness  and  humidity.  However  active  the 
^getation  of  the  tropics  may  appear,  the  num- 
^  of  roots,  that  penetrate  into  the  earth,  is  not 
)  great  in  an  uncultivated  soil ;  while  the  plants 
re  nearer  to  each  other  in  lands  subjected  to 
Uti vation,  and  covered  with  indigo,  sugar-canes, 
*  cassava.  The  trees  and  shrubs,  loaded  with 
raphes  and  leaves,  draw  a  great  part  of  their 
rarishment  from  the  ambient  air ;  and  the  vir- 
n  soil  augments  it's  fertility  by  the  decomposi- 
on  of  the  vegetable  substances,  which  progres- 
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slvely  accumulate.     It  is  not  so  in  the  fields- 
covered  with  indigo^  or  other  herbaceous  plants; 
where  the  rays  of  the  Sun  penetrate  freely  into- 
the  earth;  and  by  the  accelerated  combustion  oi 
the  hydrurets  of  carbon  and  other  acidifiable 
principles^   destroy  the   germes   of  fecundity. 
These  effects  strike  the  imagination  of  the  plan- 
ters the  more  forcibly,  as  in  lands  newly  inha- 
bited they  compare  the  fertility  of  a  soil,  which 
has  been  abandoned  to  itself  during  thousands 
of  years,  with  the  produce  of  ploughed  fields. 
The  Spanish  colonies  on  the  continent,  and  thie 
great  islands  of  Porto-Rico  and  Cuba,  possesss^- 
remarkable  advantages  with  respect  to  the 
duce  of  agriculture  over  the  Little  West  Indij 
islands.      The  former,   from  their  extent,  thi 
variety  of  their  scenery,  and  their  small  relative^^ 
population,  still  bear  all  the  characters  of  a 
soil;   while  at  Barbadoes,  Tobago,  St. 
the  Virgin  Islands,  and  the  French  part  of  St, 
Domingo,  it  may  be  perceived,  that  long  culti- 
vation has  begun  to  exhaifst  the  soil.     If  in  tht 
valleys  of  Aragua,  instead  of  abandoning  the  in< 
digo  grounds,   and  leaving  them  fallow,  they^ 
were  covered  during  several  years,  not  with  corUj 
but  with  other  alimentary  plants  and  forage  ;  ii 
among  these  plants  such  as  belong  to  differentr^ 
&milies  were  preferred,  and  which  shade  thes^ 
soil  by  their  large  leaves ;  the  melioration  of  the^ 
fields  would   be  gradually  accomplished,  ancL 
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iiey  would  be  restored  to  a  pai*t  of  their  former 
ertility. 

The  city  of  Nueva  Valencia  occupies  a  consi- 
lerable  extent  of  ground,  but  it's  population 
jcarcely  amounts  to  six  or  seven  thousand  souls, 
rhe  streets  are  very  broad,  the  dimensions  of  the 
narket  place^  plaza  majors  are  excessive ;  and, 
he  houses  being  low,  the  disproportion  between 
he  population  of  the  town,  and  the  space  that 
t  occupies,  is  still  greater  than  at  Caracoas. 
Many  of  the  Whites,  above  all  the  poorest,  for- 
ake  their  houses,  and  live  the  greater  part  of 
he  year  in  their  little  plantations  of  indigo  and 
K>tton,  where  they  can  venture  to  work  with 
heir  own  hands ;  which,  according  to  the  inve- 
erate  prejudices  of  that  country,  would  be  a 
lisgrace  to  them  in  the  town.  The  industry  of 
he  inhabitants  begins  in  general,  to  awaken ; 
md  the  cultivation  of  cotton  has  considerably 
uigmented,  since  new  privileges  have  been 
nranted  to  the  trade  of  Porto-Cabello,  and  since 
iiat  port  has  been  opened  as  a  principal  port  *, 
:o  vessels  that  come  directly  from  the  mother 
country. 

Nueva  Valencia,  founded  in  1555  under  the 
government  of  Villacinda,  by  Alonzo  Diaz  Mo- 
reno, is  twelve  years  older  than  Caraccsusi.  We 
bAve  already  shown  elsewhere,  that  the  Spanish 

♦  Puerto  mayor t  »iocc  170B. 
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population  spread  in  Venezuela  from  West  to 
East.    Valencia  was  at  first  only  a  depeadancy 
of  Burburata;  but  this  latter  town  is  nothing 
now  but  a  place  of  embarkation  for  mules.    It 
is  regretted,  and  perhaps  justly,  that  Valencia 
has  not  become  the  capital  of  the  country.  *  If  s 
situation  in  a  plain,  on  the  banks  of  a  lake,  re* 
calls  to  mind  the  position  of  Mexico.     ^¥hen  we 
re&ect  on  the  easy  communication,  which  the 
valleys  of  Aragua  furnish  with  the  Llanos,  and 
the  rivers  that  flow  into  the  Oroonoko ;  when  we 
recognize  the  possibility  of  opening  an  inland, 
navigation,  by  the  Rio  Pao  and  the  PortQgvesa,..^ 
as  &r  as  the  mouths  of  the  Oroonoko,  the 
siquiare,  and  the  Amazon ;  it  may  be  conceit 
that  the  capital  of  the  vast  provinces 
zuela  would  have  been  better  placed  near  tht 
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fine  harbour  of  Porto  Cabello,  beneath  a 
and  serene  sky,  than  near  the  unsheltered 
of  La  Guayra,  in  a  temperate  but  constantly 
foggy  valley.    Near  the  kingdom  of  New 
nada,  and  situate  between  the  fertile  corn-lands 
La  Victoria  and  Barquesimeto,  the  city  of  Valen — 
cia  ought  to  have  prospered ;  but,  notwithstand^ — 
ing  these  advantages,  it  has  been  unable  tc^ 
maintain  the  contest  with  Caraccas,  which  dur — 
ing  two  centuries  has  borne  away  a  great  num^ — 
ber  of  it's  inhalntants.    The  families  of  Man^ — 
tuanoes  have  preferred  a  residence  in  the  capitiuB> 
to  that  of  a  provincial  town. 
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liose  who  do  not  know  the  immense  quantity 
atfi,  that  infest  every  country  within  the  tor- 
Bone^  can  scarcely  form  an  idea  of  the  de^ 
ction,  and  of  the  sinking  of  the  ground 
isioned  by  these  insects.  They  abound  to 
1  a  degree  on  the  spot  where  Valencia  is 
^d,  that  their  excavations  resemble  subter^ 
^ous  canals,  which  are  filled  with  water  in 
time  of  the  rains,  and  become  very  dang^ 
}  to  the  buildings.  Here  recourse  has  not 
n  had  to  the  extraordinary  means  employed 
he  beginning  of  the  sixteenth  century  in  the 
nd  of  St.  Domingo,  when  troops  of  ants  nu 
ed  the  fine  plains  of  La  Vega»  and  the  rich 
sessions  of  tlie  order  of  St.  Francis^  The 
oks,  after  having  in  vain  burnt  the'  larvae  of 

ants^  and  had  recourse  to  fumigations,  ad<^ 
sd  the  inhabitants  to  choose  by  lot  a  saint^ 
>  would  seiTe  as  au  abagado  contra  las  hor^ 
as  *.  The  honour  of  the  choice  fell  on  St; 
urnin ;  aad  the  ants  disappeared,  as  -sooa  as 

first  festival  of  this  saint  was  celebratedL 
redulity  has  made  great  progress  sinoe  the 
e  of  the  conquest ;  and  it  was  on  the  back  of 
Cordilleras  only,  that  I  found  a  small  chapel^ 
tined,  according  to  it*s  inscription,  for  prayers 
>e  addressed  to  Heaven  for  the 
ibe  termites. 

*  Herrera,  Decad,  11, 1.  8,  c.  14. 
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'  Valencia  affords  some  historical  remembraii' 
ces ;  but  these,  like  every  thing  connected  with 
the  colonies,  have  no  remote  date,  and  recall  to 
miiid  either  civil  discords,  or  sanguinary  con- 
flicts with  the  savages.  Liopez  de  Aguirre,  whose 
crimes  and  adventures  form  one  of  the  most 
dramatic  episodes  of  the  history  of  the  conquest^ 
went,  in  1661,  from  Peru,  by  the  river  of  Ama- 
zons, to  the  island  of  Margaretta ;  and  thence, 
by  the  port  of  Burburata,  into  the  valleys  of 
Aragua.  On  his  entrance  into  Valencia,  wiiicb 
proudly  entitles  itself  the  City  of  the  King^^he 
proclaimed  the  independance  of  the  country,  and 
the  deposition  of  Philip  II.  The  inhabitants 
withdrew  to  the  islands  of  the  lake  of  Tacarigna, 
taking  with  them  all  the  boats  from  the  shore, 
to  be  more  secure  in  their  retreat.  In  conse- 
quence of  this  stratagem,  he  could  exercise  his 
cruelties  only  on  his  own  people.  He  composed 
at  Valencia  that  famous  letter  to  the  King  of 
Spain,  which  paints  with  such  fnghtfiil  truth 
the  manners  of  the  soldiery  of  the  sixteenth  cen- 
tury *.  The  tyrant  (Aguirre  is  still  thus  deno- 
minated  by  the  vulgar)  boasts  alternately  of  his 
crimes  and  his  piety ;  he  gives  advice  to  the  King 
on  the  government  of  the  colonies,  and  the  sys- 
tem of  missions.  Surrounded  by  savage  Indians^ 
navigating  on  a  great  sea  of  fresh  water,  as  h^ 

*  See  note  A,  at  Uie  end  of  this  book. 
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calls  the  river  of  Amazons,  he  is  alarmed  at  the 
heresies  of  Martin  Luther,  and  the  increasmg 
influence  of  schismatics  in  Europe.  Lopez  de 
Aguirre  was  killed  at  Barquesimeto,  after  having 
been  abandoned  by  his  own  men.  At  the  mo-* 
Enent  when  he  fell,  he  plunged  a  dagger  into 
the  bosom  of  his  only  daughter,  ^^  that  ^she 
might  not  have  to  blush  before  the  Spaniards  at 
the  name  of  the  daugh^r  of  a  traitor."*  The 
9oul  of  the  Tyrant  (such  is  the  belief  of  the  na-* 
dves)  wanders  in  the  Savannahs,  like  a  flame, 
that  flies  the  approach  of  men  *. 

The  second  historical  event  connected  with 
the  name  of  Valencia  is  the  great  incursion  made 
liy  the  Caribbees  of  the  Oroonoko  in  1578  and 
1580.  That  cannibal  horde  went  up  the  banks 
)f  the  Guarico,  crossing  the  plains  or  Llanos. 
They  were  happily  repulsed*  by  the  valour  of 
Sarcia  Gonzalez,  one  of  the  captains  whose 
lames  are  still  the  most  revered  in  those  pro- 
vinces. It  is  soothing  to  recollect,  that  the  de* 
icendants  of  those  very  Caribbees  now  live  in  the 
nissions  as  peaceable  husbandmen,  and  that  no 
oivage  nation  of  Guiana  dares  to  cross  the  plains, 
;hat  separate  the  region  of  the  forests  from  that 
>f*cultivated  land.  The  Cordillera  of  the  coast 
s  cut  by  several  ravines,  that  are  very  uniformly 
lirected  from  South-East  to  North-West.    This 

•  See  above,  vol.  ii,  p.  219,  "220. 
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phenomenon  is  general  from  the  Quebrada  of 
Tocume,  bet^teen  Petares  And  Caraccas^  as  for 
ai  Porto-Cabello.  It  would  seem  as  if  the  im- 
pulsion had  eyery  where  comie  from  the  Soutii* 
East ;  and  this  fact  is  the  more  striking^  aa  tlie 
strata  of  gneiss  and  mica-slate  in  the  Cordilleras 
ef  the  c^ast  are  generally  directed  from  die 
Soutb-West  to  the  North-East.  The  greater 
part  of  these  ravines  penetrate  into  the  mountaus 
at  their  southern  declivity^  without  croasii^ 
them  entirely.  But  there  is  an  opening  (ahra) 
in  the  meridian  of  Nueva  Valencia^  which  leads 
toward  the  coasts  and  by  which  a  cooling;. aear 
breei^  penetrates  every  evening  into  the  valleys 
4>f  Aragxla.  Hiis  breeze  rises  regularly  two  or 
three  %[ours  after  sunset. 

By  this  abra,  the  farm  of  Barbula,  and  an 
eastern  brandi  of  the  ravine,  a  new  road  is  con- 
structing fi^om  Valencia  to  Porto  Cabelio.  It 
will  be  se  short,  that  it  will  require  only  fimr 
hours  to  reltch  the  port,  and  the  traveller  will 
be  able  to  go  and  return  in  the  same  day  from 
the  coast  to  the  valleys  of  Aragua.  In  order  to 
examine  this  road,  we  set  out  on  the  2Gth  of 
February  in  the  evening  for  the  farm  of  Bwbnlis 
accompanied  by  the  proprietors  of  that  farm^  the 
atiriabte  &mity  of  Arambary. 

On  ttie  27th  in  the  morning  we  visited  tfae 
hot  springs  of  La  Trinchera,  three  leagues  from 
Valencia.    The  ravine  is  very  large,  and  the 
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descent  almost  continual  from  the  banks  of  the 
lake  to  the  sea-coast.    La  Trinchera  takes  it's 
name  from  little  fortifications  in  earth,  thrown 
up  in  1677  by  some  French  freebooters,  who 
packed  the  town  of  Valencia.    The  hot  springs, 
jrhich  is  a  remarkable  geological  fact,  do  not 
gush  out  to  the  South  of  the  mountains,  like 
ttiose  of  Mariara,  Onoto,  and  the  Brigamtine  * 
but  they  issue  from  thie  chain  itself,  almost  at 
it's  juorthem  declivity.    Iliey  are  much  more 
abimdaiM:  than  any  we  had  till  then  seen,  form- 
ing a  rivulet,  w^ich  in  the  times  of  the  greatest 
.dnHpght  is  two  |eet  deep  and  eighteen  wid@- 
The  tempei;ature  of  the  water,  measured  with 
groat  care,  W9S  90*3^  of  the  centigrade  thermo- 
meiter.      Next  to  the  springs  of  Urijino,  in 
Japan,  which  are  asserted  to  be  pure  water  at 
100^  of  temperature,  the  waters  of  the  Trinchera 
of  Porto  Cabello  appear  to  be  tiiie  hottest  in  the 
world.    We  breakfasted  near  the  spring ;  eggs 
plunged  into  the  thermal  waters  were  boiled  in 
-less  tium  four  minutes.    These  watei*s,  strongly 
rcbarged  with  sulphuretted  hydrogen,  gush  out 
-from  the  back  of  a  hill  rising  one  hundred  and 
.fifty  feet  above  the  bottqm  of  the  ravine,  and 
•^  trending  from  South-8outh-£ast  to  North-North- 
!IWest.    The  rock,  from  which  the  springs  gu9b, 
Js  a  real  coai*se-graiped  granite,  resembling  that 
of  the  DeviCs  IVall  in  the  mountains  of  Mariara. 
"Wherever  the  waters  evaporate  in  the  air,  they 

o2 
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form  sediments  and  incrustations  of  carbonat  cS 
lime ;  perhaps  they  traverse  strata  of  primitive 
limestone,  «o  common  in  the  mica-slate  and 
gneiss  of  the  coasts  of  Caraccas.    We  were  sur- 
prised at  the  luxuriant  vegetation  that  surrounds 
the  basin ;  mimosas  with  slender  pinnate  leaves^ 
i^lusias^and  fig-trees,  have  pushed  their  roots  into 
the  bottom  of  a  pool,  the  temperature  of  which 
is  85^,  and  the  branches  of  these  trees  extended 
iover  the  surface  of  the  water,  at  two  or  three 
inches  distance.    The  foliage  of  the  mimosas, 
though  constantly  humectated  with  the  hot  va^ 
pours,  displayed  the  most  beautifnl  verdure. 
An  arum,  with  a  woody  stem,  and  with  large 
sagittate  leaves,  rose  in  the  very  middle  of  a 
pool,  the  temperature  of  which  was  70***    The 
jsame  species  of  plants  vegetate  in  other  parts 
of  those  mountains  at  the  brink  of  torrents,  the 
temperature  of  which  is  not  18^.    What  is  still 
more  stngnlar,  forty  feet  distant  from  the  point, 
whence  the  springs  gush  out  at  a  temperature  of 
90*,  other  springs  are  found  entirely  cold.  TTbey 
all  follow  for  some  time  a  parallel  direction; 
and  the  natives  showed  us,  that  by  digging  a 
bole  between  the  two  rivulets,  they  could  jmpo- 
eure  a  bath   of  any  given  temperature  they 
pleased.    It  seems  remarkable,  that  in  the  hot- 
test as  well  as  the  coldest  climates,  people  dis- 
play the  same  predilection  for  heat.    On  the 
introduction  of  Christianity  into  Iceland,  the 
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(nhabitants  would  be  baptized  onfy  in  the  hoi 
springs  of  Hecla :  and  under  the  twrid  zone^  in 
the  plains,  as  well  as  on  the  Cordilleras^  the 
natives  floek  from  all  parts  to  tlie  thermal 
waters.  The  sick,  idio  come  to  La  Trinchera 
to  use  vapour  baths,  form  a  sort  of  arbor  over 
the  spring  with  branches  of  trees  and  very 
slender  reeds.  They  stretch  themselves  naked 
on  this  arbor,  which  appeared  to  me  to  possess 
little  strength,  and  to  be  dangerous  of  access. 
Hie  Rio  de  Aguas  Cdlientes  runs  toward  the 
North-East,  and  becomes,  near  the  coast^  a 
conisiderable  river,  peopled  with  great  crocodiles, 
and  contributing  by  it*s  inundations  to  the  in- 
salubrity of  the  shore. 

We  descended  toward  Porto  Cabello,  having 
constantly  the  river  of  hot  water  on  our  right. 
The  road  is  extremely  picturesque.  The  waters 
tumble  down  on  the  shelves  of  the  rock.  We 
seemed  to  gaze  on  the  cascades  of  the  Reuss, 
that  flows  down  Mount  St.  Gothard ;  but  what 
a  contrast  in  the  vigour  and  richness  of  the 
vegetation !  The  white  trunks  of  the  cecropia 
rise  majestically  amid  bignonias  and  melasto- 
mas.  They  do  not  disappear  till  we  are  only 
one  hundred  toises  above  the  level  of  the  ocean. 
A  small  thorny  palm-tree  extends  also  to  this 
limit ;  the  slender  pinnate  leaves  of  which  look 
as  if  they  had  been  curled  toward  the  edges. 
This  tree  is  very  common  in  these  mountains ; 
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but  niot  baring  seen  either  it*8  fruit,  or  iVi 
flowers^  we  are  ignorant  whether  it  be  the  jnrtfn 
pabn^tree  of  the  Caribbees,  or  the  cooon  wsOi 
)eata  of  Jacquin. 

The  rock  on  this  road  presents  a  geological 
phenomenon  so  much  the  more  remarkable,  as 
the  existence  of  a  real  stratified  granite  has  beeta 
long  disputed.    Between  La  Trinehera  and  tile 
inn  of  Cambury  a  coarse-grained  granite  ^pear% 
which  the  disposition  of  the  spangles  of  wSot^ 
collected  in  small  groups^  scarcely  adndts  of 
confounding  with  the  gneiss,  dr  with  rocks  of  a 
schistose  texture.     This  granite,  divided  into 
ledges  of  two  or  three  feet  thick,  is  directed  N. 
52°  £.,  and  slopes  to  the  North-West  regularly 
under  angles  of  30°  or  40°.  The  feld-spar,  crys- 
tallized in  prisms  with  four  unequal  sides,  and 
an  inch  long,  passes  through  all  the  tints  from  a 
flesh  red  to  yellowish  white.    The  mica  omted 
in  hexagonal  plates,  is  black,  and  soiiietiniei 
green.    The  quartz  predominates  in  the  mass; 
and  is  generally  of  a  milky  white.     I  obsenred 
neither  hornblende,  nor  black  schorl,  nor  rutile 
titanite,  in  this  granite.     In  some  ledges  we 
recognised  round  masses,  of  a  blackish  gnj^ 
very  quartzose,  and  almost  destitute  of  micab 
They  are  from  one  to  two  itiches  diameter ;  and 
are  found  in  every  2one,  in  all  granitic  momii- 
tains,    These  are  bot  imbedded  fragments,  as 
at  Greiffenstein  in  Saxony,  but  i^gregations  of 
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which  seem  to  have  been  subjected  tii 
particular  attractioas.  I  could  not  641ow  the 
line  of  junction  of  the  gneiw  aiul  granitic  fprma^ 
ticms.  According  to  mgle^  taken  in  t^  valleys 
of  Aragua,  the  gneiss  appears  to  descend  beloF 
the  granite^  which  must  consequently  be  of  a 
more  recent  formation.  We  shall  e^camjne  else- 
where the  rdiative  antiq^uity  of  this  rock,  when^ 
after  our  return  from  the  Oroonoko,  we  ishaU 
attempt  to  trace  in  a  particular  chapter  the 
geological  table  of  formations,  from  the  equator 
to  the  coast  of  the  Caribbean  sea.  The  appear^ 
ance  of  a  stratified  granite  excited  my  attention 
the  more,  because,  having  had  the  direction  of 
the  mines  of  Fichtelberg  in  Franconia  for  several 
years,  I  was  accustomed  to  see  granites  diyidf^ 
into  ledges  of  three  or  four  feet  thick,  but  little 
inclined,  and  forming  masses  like  towers,  or  old 
ruin^y  at  the  sunmiit  of  the  highest  mountains  ^, 
The  heat  became  stifling  as  we  approached 

*  At  Ochftenkopf,  at  RudolphsteiD^  at  Epprecbtstein^  at 
Loxbourgy  and  at  Schneeberg.  The  dip  of  tbe  strata  of 
these  granites  of  Fichtelberg  is  generally  only  from  0*  to  10^; 
rarely  (at  Sohneeberg)  18^.  Acoording  to  the  dips  J  ob- 
served in  the. neighbouring  strata. of  gneiss  and  mi^a  f^Atid,  I 
thoakl  think,  that  the  granite  of  Fichtelberg  was  very  anciept, 
and  serving  as  a  basis  for  other  formations  ;  but  the  strata  of 
graenstein^  and  the  disseminated  tin*ore,  which  it  contains, 
may  lead  ns  to  donbt,  from  the  analogy  of  the  granites  of 
Saxony  oentaining  tin,  it's  great  antiquity. 
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the  coast.  A  reddish  vapour  veiled  the  horixooi 
It  was  near  sunset^  and  the  breeze  did  not  yet 
blow.  We  reposed  ourselves  in  the  lonely  faraiB 
known  under  the  names  of  Camhury  and  the 
JHause  of  the  Canarian  (Casa  del  Islengo).  The 
river  of  hot  water^  along  the  banks  of  whk^b  we ' 
passed^  became  deeper  and  deeper.  A  crocodile^ 
more  than  nine  feet  long^  lay  dead  on  the  strand 
We  wished  to  examine  it's  teeth^  and  the  inside 
of  it's  mouth ;  but  having  been  exposed  to  the 
Sun  for  several  weeks^  it  exhaled  a  smell  so 
fetid,  that  we  were  obliged  to  relinquish  ouf 
design,  and  remount  our  horses.  When  ar- 
rived at  the  level  of  the  sea,  the  road  turns  to 
the  East,  and  crosses  a  barren  shore  a  league 
and  a  half  broad,  resembling  that  of  Cumana. 
We  there  found  some  scattered  cactuses,  a 
sesuvium,  a  few  plants  of  coccoloba  uvifera,  and 
along  the  coast  some  avicennias  and  mangroves* 
We  forded  the  Guaiguaza,  and  the  Rio  £stevan, 
which  by  their  frequent  overflowing  form 
great  pools  of  stagnant  water.  Small  rocks  of 
meandrites,  madreporites,  and  other  corals, 
either  ramified  or  with  a  rounded  surface,  rise 
in  thg^.  vast  plain,  like  those  that  threaten  the 
mariner ;  and  seem  to  attest  the  recent  retreat 
of  the  sea.  But  these  masses  of  the  habitations 
of  polypi  are  only  fragments  imbedded  in  a 
breccia  with  a  calcareous  cement.  I  say  a 
breccia,  because  we  must  not  confound  the 
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-fresh  and  wUte  corallites  of  this  very  recent  lit^ 
toralTonnatioii/withthe  corallites  blended  in  the 
mass  of  transition  rocks^  granwakke^  and  black 
limestone.  We  were  astonished  to  find  in  this 
uninhabited  spot  a  large  parkinsonia  acnleata 
loaded  with  flowers.  Our  botanical  works  indi-^ 
cate  this  tree  as  peculiar  to  the  New  World  $ 
but  during  five  years  we  saw  it  only  twice  in  a 
wild  state,  once  in  th^  plains  of  the  Rio  Guai- 
guaza,  and  once  in  the  Llanos  of  Cumana.,  thirty 
leagues  from  the  coast,  near  la  Villa  del  Pao^ 
^fay^  we  may  even  suppose,  that  this  latter, 
place  had  been  an  ancient  conucoy  or  cultivated 
'enclosure.  Every  where  else  on  the  continent 
of  America  we  saw  the  parkinsonia,  like  the 
plumeria,  only  in  the  gardens  of  the  Indians. 

I  reached  Porto-Cabello  in  time  to  take  some 

altitudes  of  Canopus  near  the  meridian ;  but 

these  observations,  as  well  as  the  corresponding 

altitudes  of  the  sun,  taken  on  the  28th  of  February, 

are  not  to  be  entirely  depended  on  *.    I  did  not 

perceive  till  too  late  a  slight  derangement  in 

the  alidade  of  a  sextant  by  Troughton.    It  was 

A  snuff-box  sextant,  of  two  inches  radius,  which 

<;annot  be  too  much  recommended  to  the  use  of 

^teravellers.    I  employed  it  in  general  only  for 

^^eodesical  bearings,  taken  in  boats  on  rivers. 

^^t  Forto-C^bello,  as  at  La  Guayra,  it  is  dis^ 

♦  06s,  Asl.,  vol.  i,  p.  206. 


202 

puted  whether  the  port  lie  to  the  East 'or  to  tfa 
West  of  the  town^  with  which  the  communici 
tions  are  the  most  frequent.  The  inhabitaBl 
believe,  that  Porto-Cabello  is  North-North-Wei 
from  Nueva  Valencia ;  and  mdeed  my  obaerva 
tions  give  a  longitude  of  three  or  £mr  msniitc 
mcH^  toward  the  West.  Mr.  Fidalgo  finds  i 
difference  toward  the  East  *• 

We  were  received  with  the  utmost  kindnoB 
in  the  house  of  a  French  physician,  Mr.  Jnliai 
who  had  studied  with  much  advantage,  a 
Montpellier.  His  small  house  contained  a  eol 
lection  of  things  the  most  various,  but  wlud 
were  all  calculated  to  interest  travellers.  W 
found  works  of  literature  and  natural  history 
notes  on  meteorology ;  skins  of  the  jaguar  aw 
of  large  aquatic  serpents ;  live  animals,  monkeyE 
armadilloes,  and  birds.  Our  host  was  principa 
surgeon  to  the  royal  hospital  of  Porto4]!abellQ 
and  celebrated  in  the  country  for  his  profomu 
study  of  the  yellow  fever.  During  a  period  o 
seven  years,  he  had  seen  six  or  eig^t  thousand 
persons  enter  the  hospitals  attacked  by  tht 
cruel  malady.  He  had  observed  the  ravages 
that  the  epidemic  caused  in  Admiral  Ariztisa 
bal's  fleet,  in  1793.  That  fleet  lost  nearly  tb 
third  of  ifs  men ;  for  the  sailors  were  alniQst  al 
unseasoned  Europeans,  and  held  an  unrestrainei 

•  Sec  Jnlrod.  lo  m^  Observ,  AH.,  vol.  i,  p.  xli. 
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intercoune  with  the  shore.    Mr.  Juliac  had 

heretc^nre  treated  the  sick  as  wm  commonly 

[riactiBM  in  Terra  Firma^  and  m  the  islands,  by 

Ueedmgai,  aperient  mecBcnies,  and  acid  drinks. 

In  this  treatment  no  attempt  was  made  to  raise 

the  Tctal  powers  by  the  aetion  of  stimulants*  In 

attemfitmg  to  calm  the  fever,  the  iangomr  and 

dei4fity  'were  augmented.     In  the  hos^itak^ 

where  the  sick  were  crowded,  tiie  mortality  was 

then  lliirty-threfe  in  a  fanndred  among  the 

white  Creoles;  and  sixty-^five  in  a  hondnd^ 

aaMmg  the  Europeans  wctnUy  disembarked. 

Since  a  stimulant  treatment,  the  use  of  opium; 

of  benzoin,  and  of  alooh(^  draughts,  has  been 

substituted  for  the  andent  debilitating  method, 

the  mortality  has  ^nriderably  dimimshed.    It 

was  beBered  to  be  reduced  to  twenty  in  a 

hundred  aitiong  Europetms,  and  ten  among 

Opeoles*;   even  vAieti  black   vomitings,  and 

hmmorrhages  from  the  nose,  ears,  and  gums,  in- 

*  I  have  treated  in  another  work  of  the  proportions  of 
mortality  in  the  yellow  fever.  iVow.  Eip.,  voL  ii.  p.  777— 
785,  and  867.  At  Cadia,  the  average  mortality  waa^  in  1800, 
twenty  in  a  fanndred ;  at  SeviHe,  to  1861,  it  amounted  to 
mty  in  a  hatodiimi.  At  Vetm-Crosi  4b»  mortality  does  not 
esoeed  iwaite  or  fifteen  In  a  hnndnod,  when  the  siek  oas 
be  properly  attended.  In  the  oivil  ho8[»tals  of  Park,  the 
Jiamber  of  deaths,  one  year  with  another,  is  from  fourteen  to 
eighteen  in  a  hundred ;  but  it  is  asserted,  that  a  great 
number  6f  pAtietits  dnter  the  hospitals  almost  dying,  or  at  a 
v^  vflvaneed  time  of  life. 
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dicated  a  high  degree  of  exacerbation  in  the 
malady.  I  relate  £uthfally  what  was  then  given 
as  the  general  result  of  observation:  bntlthink, 
in  these  nnmerical  comparisons,  it  must  not  be 
forgotten,  that,  notwithstanding  appearances, 
the  epidemics  of  several  successive  years  do  not 
resemble  each  other;  and  that,  in  order  to 
decide  on  the  use  of  fortifying  or  debilitating 
remedies,  (if  indeed  this  difference  exist  in  an 
absolute  sense,)  we  must  distinguish  between 
the  various  periods  of  the  malady. 
.  The  climate  of  Porto-Cabello  is  less  ardent 
than  that  of  La  Guayra.  The  breeze  there  is 
stronger,  more  frequent,  and  more  regular. 
The  houses  do  not  lean  against  rocks,  that 
absorb  the  rays  of  the  Sun  during  the  day,  and 
emit  caloric  at  night.  The  air  can  circulate 
more  freely  between  the  coast  and  the  monn* 
tains  of  Ilaria.  The  causes  of  the  insalubrity 
of  the  atmosphere  must  be  sought  in  the  shores 
that  extend  to  the  East,  as  far  as  the  eye  can 
reach,  toward  the  Punta  de  Tucacos,  near  the 
fine  port  of  Chichiribiche.  There  are  the  salt- 
works ;  and  there  at  the  beginning  of  the  rainy 
season  tertian  fevers  prevail,  and  easily  degene* 
rate  into  asthenic  fevers.  A  curious  observation 
has  been  made,  that  the  Mestizoes  who  are  em- 
ployed in  the  salt-works  are  more  tawny,  and 
have  a  yellower  skin,  when  they  have  suffered 
several  successive  years  from  those  fevers,  which 


are  called  the  malady  of  the  coast.  The  poor 
fishermen^  who  dwell  on  this  shore^  assert,  that 
it  is  not  the  inundations  of  the  sea,  and  the 
retreat  of  the  salt-water,  which  render  the  lands 
cohered  with  mangroves  so  unhealthfal*;  but 
that  the  insalubrity  of  the  air  is  owing  to  the 
fresh  water,  to  the  overflowings  of  the  Guay- 
guaza  and  Estevan,  the  swell  of  which  is  so 
great  and  sudden  in  the  months  of  October  and 
November.  The  banks  of  the  Rio  Estevan  have 
been  less  dangerous  to  inhabit,  since  little  plan^ 
tations  of  maize  and  plantains  have  been  estab- 
lished ;  and, by  raisingand  hardening  theground^ 
the  river  has  been  contained  within  narrower 
limits.  A  plan  is  formed  of  giving  another  issue 
to  the  Rio  San  Estevan,  and  thus  to  render  the 
environs  of  Porto-Cabello  more  wholesome.  A 
canal  is  to  lead  the  waters  toward  that  part 
of  the  coast,  which  is  opposite  the  island  of 
Guaiguaza. 

The  salt-works  of  Porto-Cabello  somewhat 
resemble  those  of  the  peninsula  of  Araya,  near 
Cumana.  The  earth,  however,  which  they  lixi* 
viate  by  collecting  the  pluvial  waters  into  small 

*  la  tie  West  India  islandsy  all  the  dreadful  maladies, 
which  prevail  duriog  the  winterj  season,  have  been  for  a  long 
time  atUribated  to  tlie  South  winds.  These  winds  convey  the 
emanations  of  the  mouths  of  the  Orooooko,  and  of  the  small 
livers  of  Terra  Firmn,  toward  the  high  latitudes. 
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basins,  contains  less  salt.  It  is  queitipned  h«^, 
M  at  Cunana,  wiiether  the  ground  be  iiaj^rfig- 
nated  with  fialioe  particles^  b^caus^  \t  \m  be^ 
for  ji^;es  oov«red  at  intervals  with  sc^Hpateri 
evaporated  by  the  heat  <^  the  Sun  s  or  vbelter 
the  soil  be  jBftuiiatiferovSi  as  in  amuie  very  ppor 
in  native  salt.  I  had  not  leisure  to  examine  thi9 
plain  widi  the  isame  att^itm  ay  tfa*  pcnimnla 
of  Araya.  Besides,  does  not  this  pr<4ileni  re* 
dace  itself  to  the  simple  question,  whetfaw  ^ 
saltbe  owing  to  new  cm*  very  ancient  inundati<MB? 
The  labouring  at  tilie  salt- woriks  of  Porto-CabeUe 
being  extremely  unhealthy^  the  poorest  men 
alone  emjriey  themselves  in  it.  Hhey  colkct 
the  salt  in  little  stores^  and  afterward  sell  it  to 
the  shopkeepers  in  the  town. 

During  our  abode  at  Porto-Cabdlo,  the  cur- 
rent on  the  coast,  generally  *  directed  toward 

*  The  wrecks  of  the  Spanish  ships,  burnt  at  the  iskuid  of 
Trioidady  at  the  time  of  it's  occupatiau  bj  the  Engliah^  in 
1797,  were  carried  by  the  general  or  rotary  current  to  Ponta 
Brara,  near  Porto-Cabello.  This  general  current  toward 
the  Eaat/from  tbe-coaatA  of  Paria  tolhe  i8tbina8.c(fiPittaDia 
joad  tlie  weatjern  lextremily  of  the  isknd  of  Qa^  m§M  ^ 
subject  of  a  violent  dispute  between  Don  Diego  Ciolnmbos^ 
0?iedo,   and   the  pilot  Andres^  in  the  sixteenth  century. 

I 

See  *'  De  novis  opinipnibus  fluentis  ad  occidentem  pdagi 
Pariensis ;  et  de  impnlsu  celorum,  quo  torrentes  i^eont  ad 
occidentem,  et  per  universuro  circumaguntur.**  Pet.  Mart. 
Ocean,,  Dec.  ii,  lib.  jr,  p  327. 
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the  West,  ran  from  West  to  East.  This  currerii 
npHMtd  {anrimte  par  arriba)^  which  we  have 
already  mentioned^  is  very  frequent  during  two 
er  fitorei^  moilths  of  the  year,  from  September  to 
NoVeiiber.  It  is  believed  to  be  owing  to  some 
NortJi-West  winds,  that  have  blown  between 
JuMuica  and  Cape  St.  Antony  in  the  island  of 
Ctfba. 

The  tadifitmy  defence  of  the  cfoaste  of  Terra 
Finiia  rests  on  six  points.  The  castle  of  St. 
Antoiiy^  at  Cumana ;  the  Monro  de  Nueva 
Bai^iMUnia;'  the  fortifications  of  La  Guayra, 
tMmMlkg  one  hundred  and  thirty^bur  guns ; 
!\NiMK€abeHo ;  fort  St.  Charles,  4d;  the  mottth 
of  %be  lake  (tf  Maracaybo;  and  Carthagena. 
PoTto-Cabello  is,  next  to  Carthagena,  the  most 
important  fortified  place.  The  town  is  quite 
taodem,  and  the  port  is  one  of  the  finest  known 
in  both  woilds.  Art  has  had  scarcely  any  thing 
to  add  to  the  advantages,  which  the  nature  of 
the  ^pot  presents.  A  neck  of  land  stretohes 
first  tMrard  the  North,  and  <!hen  toward  the 
West,  It*s  western  extremity  is  c^posite  to  a 
range  of  islands,  connected  by  bridges,  and  so 
dose  together,  that  they  might  be  taken  for 
another  neck  of  land.  These  islands  are  all 
composed  of  a  calcareous  breccia,  of  extremely 
recent  formation,  and  analogous  to  that  we 
have  described  on  the  coasts  of  Cumana,  and 
near  the  castle  of  Araya.    It  is  an  agglomerate, 
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containing  fragments  of  madrepoi-es  and  other 
corals  cemented  by  a  limestone  basis  and  grains 
of  sand.    We  had  already  seen  this  agglomerate 
near  the  Rio  Guayguaza.     By  the  singular 
disposition  of  the  ground  the  port  resembles  a 
basin,  or  a  little  inland  lake,  the  southern  ex^ 
tremity  of  which  is  filled  with  little  islands, 
covered  with  mangroves.    The  opening  of  the 
port  toward  the  West  contributes  much  to  the 
smoothness  of  the  water  ^    One  vessel  only  can 
enter  at  a  time ;  but  the  largest  ships  of  the 
line  can  anchor  very  near  land,  to  take  in  watCT. 
There  is  no  other  danger  in  entering  the  har-* 
bour,  than  the  reefs  of  Punta  Brava,  opposite 
which  a  battery  of  eight  guns  has  been  erected. 
Toward  the  West  and  South-West  we  see  the  fort, 
which  is  a  regular  pentagon  with  five  bastions, 
the  battery  of  the  reef,  and  the  fortifications 
that  surround  the  ancient  town,  founded  on  an 
island  of  a  trapezoidal  form.  A  bridge,  and  the 
fortified  gate  of  the  Staccadoy  join  the  old  to  the 
new  town,  which  is  already  larger,  though  con- 
sidered only  as  a  suburb.    The  bottom  of  .the 

*  It  is  dispated  at  Porto-Cabello^  whether  the  name  of 
the  Port  be  owing  to  the  tranquillity  of  it*8  waters,  **  whicli 
would  not  move  a  hair  (cabeilo) ;"  or,  which  is  more  pro- 
bable, derived  from  Antonio  Cabeilo,  one  of  the  fishermeiij 
with  whom  the  smugglers  of  Curassoa  had  formed  an  tDti* 
mate  connection,  at  the  period  when  the  first  hamlet 
coDstracted  on  this  half-desert  coast. 
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in  or  little  lake^  which  forms  the  harbour  of 
to-Cabello,  turns  behind  this  suburb  to  the 
ith-West.  It  is  a  marshy  ground,  filled  with 
some  and  stagnant  water.  The  town,  which 
at  present  nearly  nine  thousand  inhabitants,. 
te  it's  origin  to  an  illicit  commerce,  attracted 
these  shores  by  the  proximity  of  the  town  of 
rburata,  which  was  founded  in  1649.  It  is 
y  under  the  administration  of  the  Biscayans, 
I  t>f  the  company  of  Guipuzcoa,  that  Porto- 
lello,  which  was  but  a  hamlet,  has  been  con- 
ted  into  a  well  fortified  town.  The  vessels 
La  Guayra,  which  is  lesi^  a  port  than  a  bad 
sn  roadstead,  come  to  Porto-Cabello  to  be 
dked  and  repaired. 

nie  real  defence  of  the  harbour  consists  in 
low  batteries  of  the  neck  of  land  at  Punta 
tva,  and  of  the  reef:  but  from  ignorance  of 
9  principle,  a  new  fort,  the  Belvidere  (Mira- 
)  of  Solano  ^  has  been  constructed  at  a  great 
lense,  on  the  mountains  that  command  the 
»urb  toward  the  South.  This  work,  a  quar- 
pf  a  league  distant  from  the  harbour,  is 
led  four  or  five  hundred  feet  above  the  sur- 
e  of  the  water.  The  construction  has  cost 
lually,  during  a  great  number  of  years,  from 


The  Mirador  is  placed  to  the  East  of  the  Vigia  alia,  and 
be  SoDth-East  of  tho  battery  of  the  salt«works,  and  the 
der-mill. 

roh.  IV.  p 
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twenty  to  thirty  thousand  piastres.  The  cap- 
taior^eneral  of  Caraccas,  Mr.  de  Guevara  Vas- 
coDzeloe^  was  of  opinion  with  the  most  able 
Spanish  engineers,  that  the  Miradar^  which  in 
my  time  mounted  only  sixteen  guns,  would  con- 
tribute very  little  to  the  defence  of  the  plaoe, 
and  caused  the  work  to  be  suspended.  Long 
experience  has  proved,  that  very  elevated  bat- 
teries, even  when  provided  with  heavy  guns, 
act  with  much  tess  effect  in  defen^ng  a  road- 
steady  than  low  and  half-drowned  batteriet^ 
mounted  with  cannon  of  less  size,  but  erected 
(m  the  shore  itself  or  on  jetties.  W^  found 
IV)rto-Cabello  in  a  state  of  defence  little  cakm- 
lated  to  inspire  confidence.  The  fortificatiras 
of  the  port  and  round  the  town,  which  have 
about  sixty  guns,  require  a  garrison  of  eighteen 
hundred  or  two  thousand  men,  and  there  were 
not  six  hundred.  One  of  the  king's  frigates  had 
been  attacked  in  the  night  by  the  armed  boats 
of  an  English  man-of*war,  and  taken,  though 
anchored  at  the  enti^ance  of  the  harbour.  The 
blockade  rather  favoured  than  pi*evented  illicit 
commerce;  and  every  thing  at  Porto-Cabdlo 
seemed  to  announce  the  increase  of  populatioa 
and  industry.  Amcmg  the  most  active  branches 
of  fraudulent  intercourse  are  those  with  the 
islands  of  Curassoa  and  Jamaica.  More  than 
ten  thousand  mules  are  exported  annually.  It 
is  curious  enough  to  see  these  animals  em- 


barked ;  they  are  thrown  dd<^  Trttii  rbpes,  itftd 
then  hoisted  on  board  the  t^ete^ls  by  means  6f 
a  thachine  resembling  a  crane,  flanged  in  two 
files^  the  mules  with  difficulty  keep  their  feet 
lAnrihg  the  rolling  and  {)itchiilglctf  the  ship;  and 
in  drder  to  frighten  and  rendfer  them  more 
docile^  the  drum  is  bciateh  during  a  great  pait 
iDf  the  day  and  night.  We  inky  guess  #hiEit 
qliie^  a  passenger  enjoys,  irhd  has  the  cotirajg^ 
to  embark  for  Jamaica  in  a  sch66hbr  ladeh  With 
Bfttiles. 

We  feft  Porto-Ciibeilo  on  the  Ut  6f  Marbh  at 
siinriSe.  We  sftW  with  Stlrprisfe  the  ^rfeat  nuhi- 
btt  df  boats,  that  were  ladto  with  Mit  to  be 
tHM  at  the  market.  It  reminded  iAh  6t  a  fine 
ttottiifag  at  Vehice.  The  towii  ^retehts  in 
giJnferal,  oh  the  side  toward  the  s^,  a  cli^i^rftil 
9toA  agreeable  aspect.  Mountains  covfered  Mth 
#«geCatian,  and  crdwried  with  peaks*,  ^hich 
fMH  their  outline  would  be  taken  for  r6ck§  of 
bbp,  form  the  back  ground  of  this  landscape. 
Near  the  coast,  all  is  bare,  white,  and  strdiigly 
[fltiiiiin^,  ^hile  the  f^creen  of  mountains  is 
tfldChed  ^th  trees  of  thick  fbliagfe,  that  prefect 
tlMSr  Vtot  shadbws  upon  the  brown  and  rocky 
(^dtid;  On  going  out  of  the  town  we  visited 
Id  ftiineduct,  that  had  been  just  finished.  It  is 
iye   thousand   varas  long,    and   conveys   the 

*   Lm  Tetas  de  1 1  aria. 
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waters  of  the.  Rio  Estevan  by  a  trench  to  the 
town.  This  work  has  cost  more  than  thirty 
thousand  piastres ;  but  it's  waters  gush  out  m 
every  street. 

We  returned  from  Porto-Cabello  to  the  val- 
leys  of  Aragua^  and  again  stopped  at  the  plan- 
tation of  Barbuia,  by  which  the  new  road,  to 
Valencia  is  traced.  We  had  beard  several 
weeks  before  of  a  tree,  the  juice  of  which  is.  a 
nourishing  milk.  It  is  called  the  cow^tree ;  and 
we  were  assured,  that  the  Negroes  of  the  £Euni, 
who  drink  plentifully  of  this  vegetable  milk, 
consider  it  as  a  wholesome  aliment.  All  the  ' 
milky  juices  of  plants  being  acrid,  bitter,  and 
more  or  less  poisonous,  this  assertion  appeared 
to  us  very  extraordinary;  but  we  found  \^ 
experie'nce  during  our  stay  at  Barbula,  that  the 
virtues  of  the  palo  de  vaca  had  not  been  exag- 
gerated. This  fine  tree  rises  like  the  broad- 
leaved  star-apple*.  It's  oblong  and  pointed 
leaves,  tough  and  alternate,  are  marked  by 
lateral  ribs,  prominent  at  the  lowier  surface,  and 
parallel.  They  are  some  of  them  ten  inches 
long.  We  did  not  see  the  flower :  the  fruit  is 
somewhat  fleshy,  and  contains  one  or  sometimee 
two  nuts.  When  incisions  are  made  in  ibid 
trunk  of  the  cow-trecy  it  yields  abundance  of* 

^  Chrjsophyllum  otfiaito.     See  Annale*  du  BfuiSe,  vol.iii 
p.  180. 
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glutinous  milk,  tolerably  thick^  destitute  of  MI 
dcrimony,  and  of  an  agreeable  and  balmy  smell. 
It  was  offered  to  us  in  the  shell  of  the  tutumo  or 
eiEdebash-tree.  We  drank  considerable  quanti- 
ties of  it  in  the  evening  before  we  went  to  bed, 
and  very  early  in  the  morning,  without  feeling 
the  least  injurious  effect.  The  viscosity  of  this 
milk  alone  renders  it  a  little  disagreeable.  The 
NfegToes  and  the  free  people,  who  work  in  the 
plantations,  drink  it,  dipping  into  it  their  bread 
of  maize  or  cassava.  The  majordomi)  of  the 
fiurm  told  us,  that  the  Negroes  grow  sensibly 
(btter  during  the  season,  when  the  palo  de  vaca 
famishes  them  with  most  milk.  This  juice, 
exposed  to  the  air,  presents  at  it's  surface, 
|)erhaps  in  consequence  of  the  absorption  of  the 
atmospheric  oxygen,  membranes  of  a  strongly 
iQumalized  substance,  yellowish,  stringy,  and 
resembling  a  cheesy  substance.  These  mem- 
branes, separated  from  the  rest  of  the  more 
Eiqueous  liquid,  are  elastic,  almost  like  caout- 
chouc ;  but  they  undei'go  in  time  the  same 
phenomena  of  putrefaction  as  gelatine.  The 
people  call  the  coagulum,  that  separates  by  the 
contact  of  the  air,  cheese.  This  coagulum 
^rows  sour  in  tlie  space  of  five  or  six  days,  as  I 
observed  in  the  small  portions  which  I  carried 
to  Nueva  Valencia.  The  milk,  contained  in  a 
stopped  vialji  had  deposited  a  little  coagulum ; 
ind,  far  from  becoming  fetid,  it  exhaled  con- 


fiitaatly  a  balsamic  pdour.  The  fresh  juice^ 
mixed  with  cold  water^  was  scarcely  coagulated 
at  al] ;  but  on  ii^  coutact  of  nitric  acid  thei 
separation  of  the  viscous  memibranes  took  place. 
We  sent  two  bottles  of  this  milk  to  Mr.  ^^our- 
croy  at  Paris :  in  one  it  was  in  ifs  natur^  state^i^ 
aud  ill  the  other  piixed  with  a  certain  quantity 
of  carbonat  of  soda.  The  French  consul  r^ 
siding  in  the  island  of  St.  Thomas  undertook  to 

convey  them  to  him. 

The  extraordln^try  tree,  of  whicl^  we  hftve 
been  speakings  appears  to  be  peculiar  to  tl^e 
Cordillera  of  the  coast,  particularly  iBrom  Baf- 
bnla  to  the  lake  of  Maracaybo.  Some  s.tocl^  of 
it  exiist  near  the  village  of  San  Mateo;  9nd, 
according  to  Mr.  Bredemeyer,  whose  travels 
have  so  much  enriched  the  fine  hot-houses  of 
Schoenbrunn  and  Vienna,  in  the  valley  of  C«Ur 
cagua,  three  days  journey  East  of  Car^ca^ 
This  naturalist  found,  like  us,  that  the  vege- 
table milk  of  the  palo  de  vaca  had  an  agre^al^le 
tajste,  and  an  9'romatic  smell.  At  Caucaiga^ 
the  natives  caU  the  tree,  that  fiirnishjBS,  thj^i^ 
nourishing  juice,  the  milk-tree  {arbol  de  lecfu^ 
They  profess  to  recognize,  from  the  thiclj^ei^ 
and  colour  of  the  foliage,  the  trunks  th^vt  yi^^d 
the  most  juice ;  a&i  the  herdsman  distingiwh^j 
from  external  signs,  a  good  milch-cow*  Np 
botanist  has  hitherto  known  the  existenae  oi^  i^\f^, 
plant,  of  which  it  is  easy  tfi  procure  th^  pagta 
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of  fru^tificalion.  It  aeeiBS^  accardHtng  to  Mr. 
Ki»Mlb,  to  bdkmg  to  the  sapota  fe^mily  *.  Long 
after  my  return  to  EuroqK,  I  found  in  tbe  Do- 
sorf  ptioA  of  the  East  ladies  by  Laet,  a  Ihitcb- 
nan^  a  passage,  that  seems  to  have  some  rela^ 
tiwi  to  the  oo.w-tree.  ^^  There  exist  treea,'''  ssqps 
Laet  ^y  ^'  iu  the  praviBce  of  Cumana,  the  sap  of 
wlttch  resembles  curdled  milk,  aud  affords  a 
sakfiriaits  mmrishmeulJ' 

Awd  the  great  number  of  euriaus  pheuo- 
V9m»%  w^ieh  hare  presented  themselves  to  ne 


*  Galactodendrum^  ex  iauiilia  sapolearinn..  Arbor  6.-7 — 
is-.  R<xmuU  teretes  ;  glabri,  janiores  angulati,  tenu- 
«aaB8cotiti-pal>entii,  iSemMuB  l^ioifrares,  subolBlfls'^ 
oQATfliHe^  sdm€Of|)aliesGenteK..  fhto  aktomai^  petkhtSr 
obloof;^  aUioque  roUiodata,  apjce  brev'iMiflie  aemnioatfif* 
iotegerrima^  reticulato^vcnosa^  veni^  primariis  traasJiiersaii* 
bus  pauIo  approximatis  subparaileiis  oervoque  subtas^.promi- 
Dctr^bua,  fltibcoriacea,  glaberritna,  exsiccata  supra  viridia^ 
sohtaB  aBMo-fllMea,  no^em  auf  detTeoi  poHices  longa,  tix 
qntlwr  poUicesr  lull.  PktMk  criisst^  sanalicohtU  g^abfi^  8 
mi  9  liaeaa,  loogu  Stipule  ouJla^.  Bmctw*  %iw  ^ps^ 
joglaiidiaj,  caroosus,  gjobosusj^  viridiv^  foetuj^  luuribiia  1  aut 
2y  mooospermis  (Drupa  ?  pluri — ,  arbotu  uni-aut  bilocularis: 
locnlis  monogpenois  >)  Kunth  in  Bumh.  et  Bonpl.,  Nov.  Gen,, 
Tbmi  iviiy  ined. 

Il  Imkm  arhores  quae  sponta  bic^  paashii'  rtamunttH*,  memo^ 
nmUir  a  (odploribii^  bispaoia  qncHiani  que  hiotemn  quemdam 
liquoreiQ.  fimdnQt^.  qui  durus  admodum-evadit  iiutar  gumoii 
et  suavem  odorem  de  se  fund  it ;  aliae  qnse  liquorem  quemdam 
eduntp  instar  lactis  coagtdaii^  qjoii  in  cibis  ad  ipsU  usurpalur  sine 
naxa.     Ducript,  bid.  occ,,  Lib.  18,    Cap.  4'  (cd!  I63B;  p. 
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m  the  course  of  my  travels^  I  confess  there  nn 
few,  that  have  so  powerfully  affected  my  ima- 
gination as  the  aspect  of  the  cow-tree.  What- 
ever relates  to  milk,  whatever  regards  corn,  in* 
spires  an  interest,  which  is  not  merely  that  of 
the  physical  knowledge  of  things,  but  is  ccm- 
nected  with  another  order  of  ideas  and  senti- 
ments. We  can  scarcely  conceive  how  the 
human  race  could  exist  without  farinaceous  sab- 
stances;  and  without  that  nourishing  juice, 
which  the  breast  of  the  mother  contains,  and 
which  is  appropriated  to  the  long  feebleuess  of 
the  infant.  The  amylaceous  matter  of  com,  the 
object  of  religious  veneration  among  so  many 
nations,  ancient  and  modem,  is  diffused  in  the 
seeds,  and  deposited  in  the  roots  of  vegetables ; 
milk,  which  serves  us  as  an  aliment,  appears  to 
us  exclusively  the  produce  of  animal  organiza- 
tion. Such  are  the  impressions  we  have  received 
in  our  earliest  infancy :  such  is  also  the  source 
of  that  astonishment,  which  seizes  us  at  the  as- 
pect of  the  tree  just  described.  It  is  not  here 
the  solemn  shades  of  forests,  the  majestic  course 
of  rivers,  the  mountains  wrapped  in  eternal 
frost,  that  excite  our  emotion.  A  few  drops  of 
vegetable  juice  recall  to  our  minds  all  the  power- 
fulness  and  the  fecundity  of  nature.  On  the 
barren  flank  of  a  rock  grows  a  tree  with  coria- 
ceous and  dry  leaves.  It's  large  woody  roots 
can  scarcely  penetrate  into  the  stone.    For  se- 
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yeral  months,  of  the  year  not  a  single  shower 
moistens  its  foliage.    It's  branches  appear  dead 

and  dried ;  but  M'hen  the  tiomk  is  pierced,  there 

• 

flows  from  it  a  sweet  and  nourishing  milk.  It  is 
at  the  rising  of  the  Sun,  that  this  vegetable  foun- 
tain is  most  abundant.  The  Blacks  and  natives 
are  then  seen  hastening  from  all  quarters,  fur- 
nished with  large  bowls  to  receive  the  milk, 
which  grows  yellow,  tod  thickens  at  it's  surface. 
Some  empty  their  bowls  under  the  tree  itself, 
others  carry  the  juice  home  to  their  children. 
We.  seem  to  see  the  family  of  a  shepherd,  who 
distributes  the  milk  of  his  flock. 

I  have  described  the  sensations,  which  thecow-^ 
tree  awakens  in  the  mind  of  the  traveller  at  the 
first  view.  In  examining  the  physical  properties 
of  animal  and  vegetable  products,  science  dis- 
plays them  as,  closely  linked  together ;  but  it 
strips  them  of  what  is  marvellous,  and  perhaps 
aJLso  of  a  part  of  their  charms,  of  what  excited 
our  ajstonishment.  Nothing  appears  isolated ; 
the  chemical  principles,  that  were  believed  to  be 
peculiar  to  animals,  are  found  in  plants ;  a  com- 
mon chain  links  together  all  organic  nature. 

Long  before  chemists  had  recognized  small 
portions  of  wax  in  the  pollen  of  flowers,  the  var- 
nish of  leaves,  and  the  whitish  dust  of  our  plums 
aad  grapes,  the  inhabitants  of  the  Andes  of 
Quindiu  fabricated  tapers  with  the  thick  layer 


of  wax,  that  cavers  the  trunk  of  a  pat»*trM*. 
It  is  hvt  a  f^w  year^  alace  we  have  discovered  Id 
Europe  caseum^  the  b^^is  of  cheese,  hi  the  emot 
sioa  of  almonds  ^f-  ^  yet  for  ages  past  in  the 
mountains  of  tbe  coast  of  Venezuela  the  milk  of 
a  tree,  and  the  cjbeese  sepaiuted  from  that  veget- 
able milk,  have  been  considered  as  a  calutarj 
alimenU  What  is  the  cause  of  this  singukur 
course  in  the  unfolding  ^  our  knowledge  i  How 
have  the  vulgar  in  one  hemisphere  recognised, 
what  in  the  other  has  so.  long  escaped  the  saga- 
city of  chemists,  accustomed  to  interrogate  Na- 
ture, and  seize  her  in  her  mysterious  progress^ 
It  is  that  a  small  number  of  elements  and  prin- 
ciples differently  combined  are  spread  through 
sieveral  families  of  plants ;  it  is  that  the  fpenera 
and  species  of  the^e  natural  families  are  not 
equally  distributed  in  the  torrid,  the  firigid, 
the  temperate  zonies ;  it  is  that  tribes  ^celled 
want,  and  deriving  ajtmost  all  their  subsistence 


from  the  vegetable  kingdom,  discover  nourishing^S^ 
pri]:^ples,ferinaceous  and  alimentarysubstances3iB=' 
wherever  Nature  has  deposited  them  in  the  8ap-;:=ij. 
the  bark,  the  VQots^  or  the  fruiits  of  vegetable»-=^ 


^  Cerasylon   andicola,  ^hi^h   we    have  dcficribed  in  on 
Plkotes  Eqoinoxiales,  vol.  i«  p.  0,  Fl.  i.  and  ii. 

f  F^ust  in  the  Jburii.  dfe   Physique,  vot,    liv,  p. 
BouUay  aodVogel,  in  the  Anoale»  de  Chimre  et  dt^  Physiq 
vok,  vi«  p.  4as. 


219 

T^t  a^jDAylaceQua  fec.uUv  whicU  thq  ^^ds  of  thq 
cere^  plants  furuish  in  all  it's  purity,  ^  foun4 
united  with  ^  acrid,   and    sometimesi   evei^ 
poisonous  juice,  in  the  roots  of  the  arums,  the 
tacqa  pinnati^da,  and  the  iatropha  manihot. 
The  savage  of  America,  like  the  savage  of  the 
isl^i^djs  in  the  Pacific  Ocean^has  learned  to  dulcij^ 
the  fecula,  by  pressiug  and  separating  it  from 
it's  juice.    In  the  milk  ojf  plants,  and  in  t)^ 
piilky  emulsions,  matter  extremely  nourishing, 
albuuieu,  caseum,  and  sugar,  are  foii^nd  inix^ 
with  caoutchouc  and  with  deleterious  aud  cau&^ 
tic  principles,  such  as  morphin  and  the  hydjco^ 
cyonjlc  acid  *.    These  mixtures  vary  not  only  m 
the  different  families^  Ixut  ajsp  iju  the  species 
which  belong  to  the  same  genus.    Soi^etimes  it 
is  the  morphiriy  or  narcotic  principle,  that  chor 
racterizes  the  vegetable  milk,  as  ia  som§  paR9r 
verpus  plants ;  sometimes  it  is  caoutchouc,  a^  i^ 
the  hevea,  and  the  ^astiUpa;  spmetimei^  albuviieit 
and  caseum,  as  in  the  cow-tree. 

The  lactescent  plants  belong  chiefly  to  th& 
three  families  of •  the  euphorbiatceae,  the  u^tic^ee, 
an4  th^  apocin^fie  ^ ;  apd  since,  on  examining 

*  Opimn  coDiaiDs  morphin,  caoutchouc,  &c. 

-I-  After  these  three  great  families  follow  the  papaToraceae, 
the  chicoracese,  the  lobeliaceae,  the  campauulacesQ,  the  sjipo-. 
t3Si»  and  the  cacurbitacesB.  The  hydrocyanic  acid  is  peculiar 
tp  the  group  of  rosaceo-umy gdijace^.  In  the  monpcpty^edop-. 
ouB  plants  there  is  no  milky  j^uice  ;  but  the  pcrispofin^of  th^t 
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wbuld  exadfiine  the  milk  of  the  ^pdW-tAse  jttit 
M  it  fldWs  from  the  stem  or  the  fniit. 

The  younger  the  fruit  of  the  carica>  the  moi« 
milk  it  yields ;  it  is  found  already  in  the  germeh 
•earcely  fecundated.  In  proportion  as  the  fruit 
ripens,  the  tnilk,  less  abundant,  becomes  mere 
aqueous.  Less  of  that  animal  matter,  Which  is 
coagulable  by  acids  land  by  the  absorptioii  ef 
atmospheric  oxygen,  is  found  in  it.  As  the  Whole 
fruit  is  viscous*,  it  might  be  supposed,  that,  te 
it  gf  ows  larger,  the  coagniable  matter  is  deposM 
in  the  organs,  and  forms  a  part  of  the  pulp^.  tfr 
the  fleshy  substance.  When  nitric  acid,  diluted 
with  four  parts  of  water,  is  added  drop  by  dW^ 
to  the  niilk  elKpressed  frotn  a  very  young  fruit,  k 
very  extraordinary  phenomenon  ^ppe^rs.  At 
the  centre  of  each  drop  a  gelatinous  pellicle  is 
l^med,  divided  by  grayish  streaks.  These 
streaks  are  simply  the  juice  rendered  inoi^ 
aqueous^  Owing  to  the  contact  of  the  acid  havitig 
deprived  it  of  the  albumen.  At  the  same  time, 
the  oentre  of  the  pellicles  becomes  opaqtie,  atid 

*  It  is  tbe  same  viscosity,  which  is  feftiarked  iAs^  in  Hi^ 
fresh  miik  of  the  palo  de  vaca.  It  is  do  doubt  occasiened  bjr 
the  caoutchouc,  which  is  not  yet  separated,  and  which  fo 
one  mass  with  the  albumen  and  the  casetim,  as  the  butter  a 
the  caseum  in  animal  milk.  The  juice  of  a  eaphorbiaceou 
plant,  the  sapium  aucaparium,  which  also  yields  caoutchouc 
U  so  glutinous,  that  it  is  used  to  catch  parrots.  {De  Candone 
ioco  ci^,  p.  263.) 
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>f  the  colour  of  the  yolk  of  an  egg ;  they  enlftt^ge 
Id  if  by  tb^  prolongation  of.  diTergpent  fibti^. 
rhe  whole  liquid  asrames  at  first  the  appearance 
)f  an  agate  with  milky  clouds ;  and  it  seems  as 
i  Mgabic  membranes  were  forming  under  the 
sye  of  the  observer.  When  the  coagulum  extends 
;o  the  whole  mass,  the  yellow  spots  again  dis* 
ippear.  By  agitation  it  becomes  ghmulous  like 
(oft  cheese  *.  The  yellow  colour  reappears  on 
idding  afresh  a  few  drops  of  nitric  acid.  The 
icid  acts  in  this  instance  ds  the  oxygen  of  the 
itmosphere  at  a  temperature  from  27^  to  36^ ; 
i>r  the  white  coagulum  grows  yellow  in  two  or 
hree  minutes,  when  exposied  to  the  Sun.    After 

*  The  substance  whieli  falls  down  id  gmnies  and  filanien- 
HI8  clods  is  not  pure  caoutchouc,  bat  perhaps  a  mixture  of 
lis  substance  with  caseum  and  albumen.  Acids  precipitate 
le  caontchouc  from  the  milky  juice  df  the  teuphorbinms,  (i^- 
ees,  and  berea  3  they  preeipitatt  thi^  couimtfn  from  th^  tnilk 
r  animals.  A  white  coagulum  \rafi  formed  in  vials  doBefy 
opped,  containing  the  milk  of  the  hevea,  and  preserved 
Diong  our  collections,  during  our  journey  to  the  Oreonoko* 
:  is  perhaps  the  developement  of  a  vegetable  acid,  that  then 
itntskes  o)i}gen  to  the  albumen.  The  fbrmatioti  of  the 
iitgulum  of  the  l>evea,  or  of  a  rr^l  tiaontchoilc,  is  neverthelei^s 
ocfa  more  rapid  in  contact  with  the  atf.  The  abMrptkM  Of 
jBoapheric  oxygen  is  not  in  the  least  necessary  to  the  -prO- 
letion  of  butter,  which  exists  already  formed  in  the  milk  of 
limals;  but  I  believe  it  cannot  be  doubted,  that,  in  the 
lilk  of  plants,  this  absorption  produces  the  pellicles  of 
ftoulcbouc,  of  coagulated  albumen,  and  of  ctueumf  whieb  are 
uccessivcly  formed  in  vessels  exposed  to  the  open  am 
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a  few  hours  the  yellow  colour  turns  to  browA, 
ho  doubt  because  the  carbon  is  set  more  free 
progressively  as  the  hydrogen,  with  which  it  was 
combined,  is  burnt.  The  coagulum  formed  by 
the  acid  becomes  viscous,  and  acquires  that 
smell  of  wax,  which  I  have  observed  in  treating 
muscular  flesh  and  mushrooms  (marelsj  with 
tiitric  acid  ♦.  According  to  the  fine  experi- 
ments of  Mr.  Hatchett,  the  albumen  may  be 
supposed  to  pass  partly  to  the  state  of  gelatine. 
The  coagulum  of  the  papaw-tree,  when  newly 
prepared,  being  thrown  into  water,  softens,  dis- 
solves in  part,  and  gives  a  yellowish  tint  to  the 
fluid.  The  milk,  placed  in  contact  with  water 
only,  fornix  also  membranes.  In  an  instant  a 
tremulous  jelly  is  precipitated,  resemblingstarch. 
This  phenomenon  is  particularly  striking,  if  the 
water  employed  be  heated  to  40®  or  60°.  The 
jelly  condenses  in  proportion  as  more  water  is 
poured  upon  it.  It  preserves  a  long  time  it*s 
whiteness,  only  growing  yellow  by  the  contact 
of  a  few  drops  of  nitric  acid.  Guided  by  the  ex- 
periments of  Messrs.  Fourcroy  and  Vauquelin 
on  the  juice  of  the  hevea,  I  mixed  a  solution  of 
carbonat  of  soda  with  the  milk  of  the  papaw. 
No  clot  is  formed,  even  when  pure  water  is 
poured  on  a  mixture  of  the  milk  with  the  alka- 


*  See  my  Ezperiraents  on  the  Irritable  and  Nerrous  Fibres 
(in  Germao,)  vol.  i,  p.  177. 
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line  solution.  The  membranes  appear  only 
wben^  by.adding  an  acid^  the  soda  is  neutralized, 
and  the  acid  is  in  excess.  I  made  the  coagulum 
formed  by  nitric  acid,  the  juice  of  lemons,  or  hot 
water,  equally  disappear  by  mixing  it  with  car- 
bonat  of  soda.  The  sap  becomes  milliy  and 
liquid  afresh,  as  in  it's  primitive  state ;  but  this 
experiment  succeeds  only  when  the  coagulum 
has  been  recently  formed. 

In.  comparing  the  milky  juices  of  the  papaw, 
the;  cauo'treej  and  the  hevea,  there  appears  a 
striking  analogy  between  the  j  uices  which  abound 
in  caseous  matter,  and  those  in  which  the  caout- 
chouc prevails.  All  the  white  and  newly  pre- 
pared caoutchouc,  as  well  as  the  impermeable 
cloaks  J  manufactured  in  Spanish  America,  by 
placing  a  layer  of  milk  of  hevea  between  two 
pieces  of  cloth ;  exhale  an  animal  and  nauseating 
smell.  This  seems  to  indicate,  that  the  caout- 
chouc, in  coagulating,  carries  with  it  the  caseum, 
which  is  perhaps  only  an  altered  albumen  ^. 

,  Theproduce  of  thebread  fioiit  tree  can  no  more 
be  considered  a^  bread,  than  the  plantains  before 
.the  state  of  maturity,  or  the  tuberous  and  amy- 
laceous roots  of  the  cassava,  the  dioscorea,  the 
convolvulus  batatas,  £md  the  potato.  The  milk 
of  the  caw-tree  contains,  on  the  contrary,  the  ca- 
seous ^inatter,  like  the  milk  of.  mammiferous 

*  See  note  B,  at  the  end  of  thia  book. 
▼•L.  IV.  Q 


32W 

animals,  {laiaing  our  mindfi  to  more  general 
considerations,  wa  shall  rsgard^  with  Mt.  Gof'^ 
Lttssoq,  the  caoutchouc  as  the  oily  parti  the 
butter  of  vegetable  milk.  We  find  in  the  miUl 
of  plants  ca^eum  and  caoutchouc ;  in  th^  milk 
of  animals,  caseum  and  butter.  The  propoif 
tions  of  the  two  albuminous  and  oily  priudplfli 
differ  in  the  various  species  of  animak  and  of 
lactescent  plants.  In  these  last  they  are  most 
frequently  mixed  with  other  substanocs  hurtful 
as  food ;  but  of  which  the  separation  might  perv 
haps  be  obtiuped  by  chemical  prooesa^i.  A 
vegetable  milk  becomes  nourishing,  when  it  is 
destitute  of  acrid  and  narcotic  principles ;  aniL 
abounds  less  in  caoutchouc,  than  in 
matter. 

If  the  pak)  de  vaca  display  to  us  the  i 
fecundity  and  the  bounty  of  Nature  under  ths 
torrid  zone,  it  reminds  us  also  of  the  numerooM 
causes,  which  &vour  in  those  fine  olimatat  due 
careless  indolence  of  man.    Mungo  I^rk  kttS 
made  known  to  us  the  hutter-^tree  of  Bambarrdy 
which  Mr.  de  CandoUe  suspects  to  be  of  tliB 
femily  of  the  sapotas,  as  well  as  our  miih4fH. 
The  plantains,  the  sago-tree,  the  mauritisB  of 
the  Oroonoko,  are  as  much  bread^Jrees  aa  the 
rema  of  the  South  Sea.    The  fruits  of  the  am- 
eentia  and  the  lecythis  serve  for  vessels:  Ac 
spathes  of  the  palms,  and  the  bark  of  trees,  fur- 
nish caps  and  garments  without  a  seam.    T^ 


lots,  or  rather  the  interior  cells  of  the  trunks 
bamboos,  supply  ladders ;  and  facilitate  in  a 
ousand  ways  the  construction  of  a  hut^  and 
e  fobrication  of  chairs,  beds,  and  other  arti- 
3S  of  furniture,  that  compose  the  wealth  of  a 
?age.  In  the  midst  of  this' lavish  vegetation^ 
Yvied  in  it's  productions,  it  requires  very 
iwerful  motives,  to  excite  men  to  labour,  to 
roken  him  from  his  -  lethai^,  and  unfold  his 
tellectual  faculties. 

The  cacao-tree  and  cotton  are  cultivated  at 
irbttla.  We*  there  found,  what  is  very  rare  in 
it  country,  two  large  cylindrical  machines  for 
garating  cotton  from  it*s  seeds;  one  put  in 
Oktion  by  an  hydraulic  wheel,  and  the  other  by 
wheel  turned  by  mules.  The  majordoqo  of 
e  form,  who  had  constructed  these  machines, 
IS  a  native  of  Merida.  He  was  acquainted 
th  the  road,  that  leads  from  Nueva  Valencia, 
r  Guanare  and  Misagual,  to  Varinas  \  and 
cnce,  by  the  ravine  of  Callejones,  to  the 
iiamo  de  Mucuchies  and  the  mountains  of 
^da  covered  witli  eternal  snows.  The  no- 
ips  be  gave  us  of  the  time  requisite  for  going 
vocL  Valencia  by  Varinas  to  the  Sierra  Nevada^ 
id  thence  by  the  port  of  Torunos,  and  the 
10  Santo  Domingo,  to  San  Fernando  de  Apure, 
»e  of  infinite  value  to  us.  It  can  scarcely  be 
Migined  in  Europe,  how  difficult  it  is  to  obtain 
)eQ»te  information,  in  a  country  where  the 

q2 
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communications  ai*e  so  rare;  and  where  the 
length  of  distances  is  diminished^  or  exieiggeratdd, 
according  to  the  desire  that  is  felt  of  encourag- 
ing the  traveller,  or  averting  him  from  his 
purpose.    On  leaving  Caraccas,  I  had  placed 
money  in  the  hands  of  the  intendant  of  the 
province,  to  be  paid  by  the  officers  of  the  Roy^ 
Treasury  at  Varihas.     I  had  resolved  to  visit 
the  eastern  extremity  of  the  Cordilleras  of  New 
Grenada,  where  they  lose  themselves  in  the 
paramos  of  Timotes  and  Niquitao.    I  learned 
at  Barbula,  that  this  excursion  would  retard  our 
arrival  at  the  Oroonoko  thirty-five  days.    *TKs 
delay  appeared  to  us  so  much  the  longer,  as  the 
rains  were  expected  to  begin  sooner  than  usnil. 
We  had  the  hope  of  examining  afterward  a  great 
number  of  mountains  covered  with  perpetual 
snow,  at  Quito,  Peru,  and  Mexico ;  and  it  ap- 
peared to  me  still  more  prudent,  to  relinquish 
our  project  of  visiting  the  mountains  of  Merida, 
on  account  of  the  apprehension,  that  by  so  doing 
we  might  miss  the  real  object  of  our  journey,  that 
of  ascertaining  by  astronomical  observations  tfie 
point  of  communication  between  the  OroonoRo 
and  the  Rio  Negro  and  the  river  of  AmazoiJ^* 
We  returned  in  consequence  from  Barbula  to 
Guacara,  to  take  leave  of  the  respectable  fiMiiily  - 
of  the  Marquis  del  Toro,  and  pass  threie*  days 
more  on  the  borders  of  the  lake. 

It  was  the  time  of  carnival,  and  all  was  gaiety. 
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rhe  sports  in  which  the  people  indulge  them- 
selves, and  which  are  called  games  of  comes 
toUendas,  assume  sometimes  a  little  of  a  savage 
character.  Some  led  an  ass  loaded  with  water, 
and,  wherever  they  found  a  window  open, 
sprinkled  the  apartment  within  by  means  of  a 
pump.  Othei*s  carry  bags  filled  with  the  hairs 
of  picapicay  or  dolichos  pruriens ;  and  blow  the 
hair,  which  causes  a  great  irritation  of  the  skin, 
into  the  faces  of  those  who  pass  by. 

From  Guacara  we  returned  to  Nueva  Valen- 
cia *.  We  found  there  a  few  French  emigrants, 
the  only  ones  we  saw  dui^g  five  years  passed 
in  the  Spanish  colonies.  Notwithstanding  the 
ties  of  blood,  that  unite  the  royal  families  of 
France  and  Spain,  even  French  priests  were  not 
permitted  to  take  refuge  in  that  part  of  the  New 
World,  where  man  with  such  facility  finds  food 
and  shelter.  Beyond  the  ocean,  the  United 
States  of  America  afforded  the  only  asylum  to 

'  *  I  foand  the  latitude  of  the  Hacienda  de  Cara«  one  of 
the  best  determined  poinU,  10*15'40';  that  of  Guacara, 
10**  1 1'  23* ;  that  of  Nueva  Valencia,  10*  9^  6e»,  CObt,  Asi., 
▼ol.  i,  p.  19G— 204,  aad  207—209.  The  variation  of  the 
needle,  at  the  Hacienda  de  Cara,  on  the  17th  of  February^ 
1800,  was  4^  48^  50*  N.  £.  The  magnetic  dip  amounted, 
at  Hacienda  de  Cara,  to  41*20^  >  at  Nueva  Valencia,  to 
4V750,  Iq  these  two  places,  the  oscillations  in  ten  minutes 
time  were  two  hundred  and  thirty  and  two  hundred  and 
twenty- four.  All  these  observations  were  made  in  the  open 
ahr,  far  from  any  edifice.     See  above,  chap,  xv,  p.  108« 


misfortune.  A  government^  strong  because  it 
is  free,  confiding  because  it  is  just,  had  notliing 
to  fear  in  giving  refuge  to  the  proscribed. 

We  have  endeavoured  above,  to  give  some 
precise  notions  of  the  state  of  the  ctdtivatioii  of ' 
indigo,  cotton,  and  sugar,  in  the  province  of 
Oaraccas.  Before  we  quit  the  valley  of  Aiagua 
and  {t*8  neighbouring  coast,  it  remains  for  us  to 
speak  of  the  cacao-plantations,  which  have  at  all 
times  been  consid«*ed  as  the  principal  source 
of  the  prosperity  of  those  countries.  The  pro- 
vince of  Caraccas  *,  at  the  end  of  the  eighteenth 
century,  produced  annually  a  hundred  and  fifty 
thousand  ^onego^,  of  which  a  hundred  thousand 
were  consumed  in  Spain,  and  thirty  thousand  in 
the  province.  Estimating  a  fanega  of  cacao 
at  only  twenty-five  piastres  for  the  price  given 
at  Cadiz,  we  find,  that  the  total  value  of  the 
exportation  of  cacao,  by  the  six  ports  of  the 

*  The  province,  not  the  Capitaoia  Greneral,  coDseqaenUy 
excluding  the  cacao-plaotations  of  Comana,  of  the  province 
of  Barcelona,  of  Maraca^bo,  of  Varinas,  and  of  Spaniab 
Guyana.  During  the  war,  the  price  of  9l  fanega  waa,  in  180D, 
in  the  province  of  Caraccas,  twelve  piastres^  and  in  Spain, 
Mventjr  piastres.  From  1781  to  1799,  the  prices  of  tLfamega 
yaried  at  Cadis  from  forty  to  a  hundred  piastres.  ,  The 
expense  of  freight  from  La  Guayra  to  Cadiz  amounts  in 
time  of  peace  to  three  piastres,^  ^^id  in  time  of  war  to  eleven 
or  twelve  piastres  vl  fanega*  In  time  of  peace  the  price  of 
cacao  is  from  twelve  to  twenty  piastres  the  fanega  at 
Caraccas. 


CJiipitAtiift  Geheral  of  Caraeoas^^amouiltsto  kfUr 
million  eight  hutidred  thbtufand  piwtresw  So 
impOrtttiit  an  obj^ot  of  commelie^  tneriis  a 
fiarefhl  dii^ciiissloli ;  and  I  flatty  myself^  that, 
from  the  great  nutuber  of  inatoriiris  I  have  col- 
lected to  all  the  branches  of  Doknial  agriealture^ 
t  BhiSl  be  able  to  add  softieihiikg  to  the  inibrmii^ 
tkm  publiished  by  Mr.  Depon^^  in  his  vahiablf 
Work  on  the  provinces  of  Vefieeuek. 

The  tree  that  producei  the  cacao  is  not  at 

pteseflt  found  irild  in  the  forests  of  Terra  Finna 

ti^  the  North  of  the  Orooooko )  we  began  to 

llkl  it  only  beyond  the  catamctd  of  Atures  and 

Miiyptires.     It  abounds  partieuhurly  near  the 

MAdkly  of  the  Ventttari,  «ad  on  the  Upper  Oiixh- 

idko,  between  the  Phdomo  and  the  (Mietto« 

IMs  scarcity  of  wild  carao^trees   in   South 

ikindrica,  North  of  the  latittide  of  6^  is  a  very 

efliploas  phenomenon  of  botaaieal  ge<^rapliy^ 

and  fet  little  known.  This  phenomenon  appears 

•ft  tnueh  the  more  surprising^  as^  aeoording  to 

ift?  annual  produee  of  the  harrest,  the  number 

rf  trees  in  fiill  bearing  in  the  cacao*plantations 

it  Oaraccas^    Nneva   Barcelona,    Venezuela, 

^Itrinas^  and  Mftracaybo,  h  estimated  at  more 

*  9i.  Thomas  in  New  Oayans,  w  Adgosttm^  Gantfolm^ 
T^mft  B4re^K>tf«s  La  Oaajrra,  PofCa-Catello,  and  Mora- 
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than  sixteen  millions.  The  wild  cacao-tree  has 
many  branches,  and  is  covered  with  a  tufted 
and  dark  foliage.  It  bears  a  very  small  frui^ 
like  that  variety  which  the  ancient  Mexicans 
called  tlalcacahuatl.  Transplanted  into  the 
canucos  of  the  Indians  of  Gassiqniare  and  the 
Rio  Negro,  the  wild  tree  preserves  for  several 
generations  that  force  of  vegetable  life,  which 
makes  it  bear  fruit  in  the  fouith  year ;  while  in 
the  province  of  Caraccas,  the  harvest  begins  qnly 
the  sixth,  seventh,  or  eighth  year.  They  are 
later  in  the  inland  parts^  than  on  the  coasts  and 
in  the  valley  of  Guapo.  We  met  with  no  tribe 
on  the  Oroonoko,  that  prepared  a  beverage 
with  the  seeds  of  the  cacao-tree.  The  savages 
suck  the  pulp  of  the  pod,  and  throw  away  the 
seeds,  which  are  often  found  in  heaps  where 
they  have  passed  the  night.  Though  the  choratej 
which  is  a  very  weak  infusion  of  cacao,  is  con- 
sidered on  the  coast  to  be  a  very  ancient  beve- 
rage, no  historical  fact  proves,  that  chocolate,— 
or  any  preparation  whatever  of  cacao,  was 
known  to  the  natives  of  Venezuela  before  the-- 
arrival  of  the  Spaniards.  It  appears  to  me- 
more  probable,  that  the  cacao-plantations  o: 
Caraccas  were  made  in  imitation  of  those  o 
Mexico  and  Guatimala ;  and  that  the  Spaniards 
inhabiting  Terra  Firma,  learned  the  cultivatio 
of  the  cacao-tree,  sheltered  in  ifs  youth  by  th 


233 

ibliage  of  the  erythrina  and  plantain*;  the 
fabrication  of  cakes  of  chocolatty  and  the  use  of 
the  liquid  of  the  same  name,  by  their  commu* 
nications  with  Mexico^  Guatimala,  and  Nicara- 
gua, three  countries,  the  inhabitants  of  which 
were  of  Tolteck  and  Azteck  origin. 

Up  to  the  sixteenth  century,  *  travellers  differ 
in  the  opinions  they  give  respecting  ckocolatL 
Benzbni,  in  his  ingenuous  style,  says,  that  it  is 
a  drink  rather  da  parci,  che  da  kuamine,  ^^  fitter 
§m  hogs  than  men^.**  The  Jesuit  Acosta;}; 
asserts,  that  ^'  the  Spaniards,  who  inhabit 
America,  are  fond  of  chocolate  to  excess ;  but 
that  it  requires  to  be  accustomed  to  that  black 
beverage,  not  to  be  sick  at  the  mere  sight  of  it*s 
frothy  ^ich  swims  on  it  like  yeast  on  a  fer- 
mented liquor.**  He  adds :  ^^  the  cacao  is  a 
prejudice  {una  supersticUm)  of  the  Mexicans,  as 
the  coca  is  a  prejudice  of  the  Peruvians.** 
These  opinions  remind  us  of  Madame  de  Se- 
vigiie*8  prediction  respecting  the  use  of  coffee. 
Ferdinand  Cortez,  and  his  page,  the  gentilr- 

*  This  process  of  the  Mexican  coltivators,  exactly  prac- 
tised on  the  coast  of  Caraccas^  is  already  described  in  the 
memoirs  known  under  the  title  ofRelazione  di  certo  Geniiluomo 
del  Signor  Cortez,  Conqmstadore  del  Messico.  fRamusio,  torn. 
ii,p.  184.)  ' 

f  GtroiatRO  Benzoni,  Milanese,  His(,  delMwido  Nuovo,  1572, 
p.  104, 

:  Hist.  Nat.  de  Indias,  Lib.  iv,  c,  22  (edit,  de  1589),  p.  251. 
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Sombre  del  gran  Conquistador^  whose  mcmcirfc 
were  published  by  Ramtisio,  on  the  cdotrary^ 
highly  pmise  chocolate^  not  only  as  an  agreeable 
drink^  though  prepared  cold *«  but  in  partiimfar 
as  a  nutritious  substance.    '^  He  who  has  drunk 
one  cup/*  says  the  page  of  Ferdinand  Ccrtn^ 
^  ean  travel  a  whole  day  without  any  other  food, 
eifepeciaUy  in  very  hot  climates ;  for  cAorofafe  w 
fy  ifs  nature  cold  and  nfreihingr    We  sindl 
not  subscribe  to  the  latter  part  of  this  asaertidnt 
but  we  shall  sOon  have  oocasion^  in  our  Toyagi 
en  the  Oroonoko^  and  6ur  excuiwons  tamwd 
the  summit  of  tHe  Cordilleras^  to  celebrate  tbe 
salutary  properties  of  chocolate.    Alike  cftisy  U 
eonveyi  and  employ  as  an  alhueiit^  tt  contani  * 
large  quantity  of  nutritive  and  stimulating  pa^ 
tides  in  a  small  compass.    It  has  bedn  soifll 
with  truth,  that  in  Africa,  rice,  guni,  and  tkm 
butter,  assist  man  in  crossing  the  deserts,    is 
the  New  World,  ohooolate  and  the  flower  df 
mai«e  have  rendered  accessible  to  him  the  tabla«- 
Iftnds   of  the  Andes,   and  vast  uninlndkitii 
forests. 

The  cacao-httrvest  is  extremely  variable.  1^6 
tree  vegetates  with  such  strength,  that  flowcH 

*  Father  Oili  bos  very  cl^nrly  ufacyvtni  froA  iHo  pSAsagei 
ID  Torquemado  {Monarquia  Indiana,  lib.  xiv^  cap.  t4  et  49)> 
Uiat  the  Mexicans  prepared  tbe  Infosioa  coid;  and  fhift  the 
Spaniards  have  introduced  the  custom  of  preparing  chocolati 
bj  boUihg  water  with  the  paste  of  cacao. 
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spring  out  even  fit>m  the  Hgneons  root^^  wher- 
ever the  earth  leaves  them  uncovered.  It 
suffers  from  the  North-East  winds^  even  when 
these  winds  lower  the  temperature  only  a  few 
degrees.  The  heavy  showers,  that  fidi  irregu- 
larly after  the  rainy  season  during  the  winter 
monthsy  from  December  to  March,  are  also  very 
hurtful  to  the  cacao-tree.  The  proprietor  of  a 
plaatatioa  of  fifty  thousand  trees  often  loses  the 
value  of  more  than  four  or  five  thousand  piastres 
in  cacao  in  one  hour.  Great  humidity  is  fictvor- 
able  to  the  tree  only  when  it  augments  progress 
lAvely,  and  is  for  a  long  time  uninterrttpted.  II, 
in  the  season  of  drought,  the  leaves  and  the 
young  fruit  be  wetted  by  a  violent  shower;  the 
fruit  fidls  from  the  stem.  It  app«irs,  that  th6 
vessels,  which  absorb  water,  break  from  being 
rendered  turgid.  But  if  the  cacao  harvest  be 
one  of  the  most  uncertain,  on  account  of  the 
fhtal  elects  of  intemperate  seasons,  and  the 
great  number  of  worms,  insects,  birdt,  and 
quadrupeds  *,  that  devour  the  pod  of  the  cacao- 
tree  ;  if  this  branch  of  agriculture  have  the 
disadvantage  of  obliging  the  new  planter  to  wait 
eight  or  ten  years  for  the  fruit  of  his  labours^ 
and  of  yielding  oxk  article  of  very  difiicult  pre- 

*  The  parrot*,  mtmkeyw,  agontis,  aqoirrels,  and  stagi. 
(See  Depans,  toL  ii>  p.  182— M4.) 
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servation*;  we  must  not  forget^  that  the  cacao- 
plantations  require  a  much  less  number  of  slaves 
than  most  others.  This  consideration  is  of  high 
importance,  at  a  time,  when  all  the  nations  of 
Europe  have  nobly  resolved  to  put  an  end  to 

the  slave-trade.    One  slave  is  sufficient  for  a 

'  .... 

thousand  trees,  which  may  yield  on  an  average 
annually  twelve  fanegas  of  cacao.  It  is  true, 
that  in  the  island  of  Cuba  one  large  sugar- 
plantation^  with  three  hundred  Blacks^  yields, 
one  year  with  another,  forty  thousand  arrobas 
of  sugar,  the  value  of  which,  at  forty  piastres 
the  cask^,  amounts  to  a  hundred  thousai^d 
piastres ;  and  that  in  the  province  of  Venezuela 
cacao  to  the  value  of  ahundred  thousand  piastre^ 
or  four  thousand  fanegas,  when  the  fanega  is  at 
twenty-five  piastres  oAly,  requires  three  hundred 
or  three  hundred  and  thirty  slaves.  The  two 
hundred  thousand  casks  of  sugar,  or  three 
million  two  hundred  thousand  arrobas X,  which 
the  island  of  Cuba  has  annually  exported  from 
1812  to  1814,  amount  to  eight  millions  of 
piastres ;  a.nd  might  be  fabricated  with  twenty- 
four  thousand  slaves^  if  the  island  had  only  very 

*  See  abore,  chap,  viii,  vol.  iii,  p.  192.  The  cacao  of 
Guayaquil  keeps  better  than  that  ofCaraccas. 

f  A  cask  {caxa)  weighs  from  fifteen  and  a  half  to  sixteeo 
arrobasy  each  arroba  =  25  pounds  Spanish. 

I  The  haciendas  of  Choroni,  Ocumare,  Chuao,  Tanawo, 
Guaiguaza. 
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large  plantations;  but  this  supposition  is  not 
conformable  to  the  state  of  the  colony/ and  the 
nature  of  things.  In  1811  the  island  of  Cuba 
employed  a  hundred  and  forty-three  thousand 
slaves  in  the  fields  alone ;  while  the  Capitania 
General  of  Caraccas,  which  produces  but  does 
not  export  two  hundred  thousand  fanegas  of 
cacHao  a  year,  or  to  the  value  of  five  millions  of 
piastres,  hajs,  both  in  the  towns  and  in  the  fields, 
only  sixty  thousand  slaves.  It  is  almost  super- 
fluous to  add,  that  these  results  vary  with  the 
prices  of  sugar  and  cacao. 

The  finest  plantations  of  cacao  are  found  in 
the  province  of  Caraccas  along  the  coast,  be- 
tween Caravalleda  and  the  mouth  of  the  Rio 
Tucuyo  *,  in  the  valleys  of  Caucagua^  Capaya, 
Curiepe,  and  Guapo ;  and  in  those  of  Cupira, 
between  Cape  Codera  and  Cape  Unare,  near 
Arora,  Barquesimeto,  Guigue,  and  Uri tucu.  The 
cacao  that  glrows  on  the  banks  of  the  Uritucu, 
at  the  entrance  of  the  Llanos,  in  the  jurisdiction 
of  San  Sebastian  de  Ips  Reyes,  is  considered  as 
of  the  first  quality.  Next  to  the  cacao  of 
Uritucu  comes  that  of  Guigue,  of  Caucagua,  of 
Capaya,  and  of  Cupira.  The  merchants  of 
Cadiz  assign  the  first  rank  to  the  cacao  of 
Caraccas,  immediately  after  that  of  Socomusco; 

*  The  two  provinces  of  Caraccas  and  of  Naeva  Barcelona 
ikre  disputing  this  very  fertile  tract  of  ground. 
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ud  it's  price  ia  generally  from  thirty  to  forty 
per  oeat,  higher  than  that  of  Guayaquil. 

It  is  only  since  the  middle  of  the  seyenteentb 
century,  that  the  Dutch,  tranquil  possessorsi  of 
the  inland  of  Curassoa,  awakened  by  their 
coulggling  the  agricultural  industry  of  the  in* 
habitants  of  the  neighbouring  coasts,  and  that 
cacao  has  become  an  object  of  exportation  in 
the  province  of  Caraccas.    We  are  ignorant  of 
erery  thing,  that  passed  in  those  oountries  befim 
the  establishment  of  the  Biscay  Cora^^any  of 
Guipuzcoa,  in  1728.    No  precise  statistical  fiMt 
ha»  reached  us ;  we  only  know,  that  the  expor- 
tationof  cacao  from  Caraccas  scarcely  amoonteiii 
at  the  beginning  of  the  eighteenth  century,  td 
thirty  thousand/onego^  a  year.    From  1730  to 
1748,  the  company  sent  to  Spain  eight  hundred 
and  fifty-eight  thousand  nine  hundred  and  seven* 
ty^ight /€tn€gast  which  make  on  an  average 
ferty^seven  thousand  seven  hundred /an^M  a 
year;  the  price  of  the/onega  fell  in  1733  to  forty- 
five  piastres,  when  it  had  before  kept  at  eight; 
piastres !     In  1763  the  cultivation  had  so  much 
augmented,  that  the  exportation  rose  to  eighty- 
thousand  six  hundred  and  fifty-nine  fanegas  *. 
▲ccording  to  the  registers  of  the  custom-house 


*  Of  these  80,650  fanegas,  50,319  were  sent  directly  to 
Spain,  le^aM  to  La  Vera  Cnis,  1 1,160  to  the  Caaariei,  md 
2ai6  to  the  Wevt  India  islands. 


at  l»  Guayra,  of  which  I  am  Ih  possession,  the 
eiqtQrts,  without  couuting;  the  pFoduce  of  illicit 
tracie,  were 

in  1789  of  103,655  fanegas 
1792  —  100,692 
1794  —  111,133 
1796  —    73,538 
1797—   70,832 

In  an  official  document,  taken  from  the  papers 
of  the  minister  of  finance*,  the  annual  pro* 
duce  {la  cosecha)  of  the  province  of  Garaccas  is 
estimated  at  a  hundred  and  thirty-five  thousand 
fanegas  of  cacao ;  thirty-three  thousand  of  which 
are  for  homQ  consumptiofi ;  ten  thjousand  for 
other  Spanish  colonies ;  scventy^aeven  thousand 
fpr  the  qiother-country ;  fifteen  thousand  £6r  tiie 
illicit  commerce  with  the  French,  English, 
Dutch,  and  Danish  colonies.  From  1789  to 
1793,  the  importation  of  cacao  from  Caraccas 
into  Spain  has  been,  on  an  average,  seventy- 
seven  thousand  seven,  hujidred  aod  nineteen 
fanegas  a  yew>  of  wfeid^  sixty-five  thousand 
seven  himdred  and  sixty-fiix  have  been  consumed 
in  the  country,  and  eleven  thousand  nine  hun- 
dred and  fifty-three  exported  to  France,  Italy, 

•  Rapori  (M80  of  the  Count  of  Casa  Valencia,  couneeHot 
in  tiM  De|MUiment  of  the  Indies,  to  Don  Pedro  Varda, 
mtnifter  of  Real  Hacienda,  oh  the  commerce  of  Caraccas,  the 
l^thJane,  1707  (ibi.  40).    , 
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and  Germany  *.•*  According  to  numerous  in- 
formations, which  I  collected  on  the  spot,  these 
estimations  are  still  somewhat  too  low.  The 
books  of  the  custom-house  of  La  Guayra  alone 
give,  on  a  mean,  in  time  of  peace  an  exporter 
tion  of  eighty  thousand  or  a  hundred  thousand 
fanegas  a  year.  We  may  safely  augment  this 
sum  a  fourth  or  fifth,  on  account  of  the  illicit 

*  According  to  the  registers  of  the  ports  of  Spain,  the  im- 
portatioo  of  cacao  from  Caraccas  into  tbe  peninsala  was 

iQ  1789 78,406/ait6ga<  88lbs. 

1790 74,089 3 

1791 1*  71,600 43 

1792 87,650 34 

1798 76,983 4 

Anonal  average  11,10)  fanegas. 

Of  these  11,110  fanegas,  60,202  were  consumed  in 
provinces  of  Spain  not  privileged  (provincias  contribuyeni 
and  6564  in  the  privileged  provinces  (provincias  exemptaM^> 
as  Navarre,  Biscay,  &c.    The  exportation  from  Spain  was- 

ID  1789 13,7 18 /oncgo*  98lbs. 

1790 6,421 80 

1791 21,446 17 

1792 17,452 48 

1793  . 728 23 

Annual  average  11, 953 /anega^. 

As  in  the  complicated  system  of  the  Spanish  ciist9i>' 
houses  th^  cacao  of  Caraccas  is  subject  to  a  very  diSkrc^^ 
duty,  according  as  it  is  consumed  in  the  peninsnla,  ^ 
exported  out  of  the  kingdom  (in  the  first  case,  fifly^two  mni 
a  half  per  cent,  and  in  the  second  twenty-nine  and  a  half  )»* 
great  quantity  of  cacao  is  reiraportcd  into  Spain. 
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trade  with  Trinidad,  and  the  other  West  India 
islands.  It  appears  to  me  probable,  that  from 
1800  to  1806,  the  Idst  period  of  internal  tr^- 
quility  in  the  Spanish  colonies^  the  annual  pro- 
duce of  the  cacao-plahtations  of  the  CapUania 
General  of  Caraecas  was  at  least  a  hundred  and 
ninety-three  thousand  fanegas ;  of  which  we 
may  allot  to 

the  province  of  Caraecas               .  150,000 

ofMaracaybo    .  20,000 

ofCumana.  18,000 

of  Nueva  Barcelona  5,000 

The  crops  that  are  gathered  twice  a  year,  at 
the  end  of  June  and  of  December,  vary  much ; 
fret  less  than  those  of  the  olive  and  vine  in 
Surope.  Of  the  hundred  and  ninety-three 
thousand  fanegas  of  cacao,  which  the  Capitama 
General  of  Caraecas  produces,  a  hundred  and 
brty-five  thousand  pass  over  to  Europe,  either 
>y  the  ports  of  the  peninsula,  or  by  contraband 
irrade. 

I  think  I  can  prove  *,  and  these  estimations 

*  For  the  bases  of  these  estimations,  so  importaot  id  all 
tfai  researches  of  political  economy,  see  my  Essai  sur  la  Nouv. 
Egp,  Tol.  i'r,  p.  431 ,  435,  436, 658  ;  the  tables  of  exportation 
Rrom  Canton  inSainie' Croix,  f^oy age  commercial  aux  Indesorien" 
taie$,  ToK  iii,p.l53,161,170  ;  Colqahouii,  on  the  Wealth  of  the 
British  Empire,  p.  331,  334 ;  and  this  Personal  Narrati?d, 
▼ol.  iv,  p.  71.  The  English  West  India  islands  exported 
^^  sugar  to  different  parts  of  the  world,  in  1812,  more  thaa 
VOL.  IV.  R 


343 

art  the  result  of  a  great  number  of  local  state- 
mwts,  that  Evrope  conmines  in  it's  present  state 
of  elviliuition, 

FraoLa. 

23  miUioiis  of  pounds  of  cacao^  ati       ^^^^ 
120  fr.  the  hundred  weight       J  27,«»,«» 

32  q^iUkms  of  pounds  of  tea^  aM..^^^ ..^ 

4  fr.  a  pound    .        .        .        .|^28,000,(K» 

140  millions  of  pounds  of  coffee^  all 

114  fr.  the  hundred  weight       y^fiOOf^^ 

450  millions  of  pounds  of  sugar,  atl 

f^A  t    ^i.    u     A    A      •  kf  ^243,000,000 

64  fr.  the  hundred  weight    .J       *      * 

Total  value  *       558,200,000 


tSS.OW  hogiheadi^i^  14  cwt.^6r  896^eM,00»p9Qadfe|  ofvlM 
Jtmakft  iiioM,  with  teO.OOO  D«groe«.  fiirsisbtd  18i^OW,f09 
powidft  The  ppoduce  of  Cuba  and  that  of  St.  Domiogo 
together  have  been  estimated  at  120,000^000  poands  of 
•agar.  When  we  state  the  annual  consuoiptioQ  of  cacao 
ID  Europe  at  23,000,000,  and  that  of  sugar  at  450,000,000 
poaiNli,  w&  tlinik  we  give  Hie  real  nuniheTs,  exact  ta  eae 
tftb.  Thia  degree  of  preoaaien  maj  be  aUained  by  estwiatiay 
with  care  the  exportation  of  those  countries,  that/ariiidk  Ai 
gceaieit  quaaiUy  of  cacao  and  sugar  for  the  EuropeaD  trade; 
for  instance,  with  respect  to  cacao,  the  exportation  of  the 
porta  of  Tecra  Firma,  Ouayaqoily  and  Gualimala ;  and  lor 
angar  thai  of  the  English^  Spanish,  and  French  Weal  Indis 
isbfliis*  We  shaU  reoark  on  Ibis  occastoa,  thai  die  coe- 
iiimytion  of  sagar  is  stated,  in  the  atatisiioal  labies  of 
Fnnioe,  to  amonnt  in  1800  to  51»000/)00 ;  in  1817,  it  W 
6d»400»000  pounds. 

*  la  1918,  <be  prion  of  ecicaeal  London  was,  for  the  escet 
«f  Caraeeasi  ffeai4<.  la  Qi,  lOa.  i  for  cocoa  of  inferier^pislitf^ 
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The  first  of  these  fimr  produi^tiMOS^  which  have 
become  witbiA  two  or  three  centiiiies  the  j^nn 
oipal  objects  of  eoom^roe  and  e<4oiu«JL  indvi^f^ 
belong?  ^cchisiy^ly  to  Ameriqa;  the  seo064  te 
Am.  I  say  exoWvely,  fyv  the  ejcp^Ftfitkm  of 
caeao  from  tbe  PhiUpjHiie  Jsled  is  yet  of  m  little 
uii{H>rU»ee^  w  the  attempts  which  barebeea 

made  to  cultivate  tea  in  Brazil^  the  inland  of 
TVioidad^  and  Jamaica.  The  united  pvoyit^es 
of  Gw»qcaa  fiw^isb  pearly  tm>  third*  pf  att  the 
oaaQ%  that  ie  fiioMuined  in  the  weetem  and 
sonthem  parts  of  Europe.  This  i!esalt  19  the 
more  remarkahlej  ae  bein^;  ^ntrary  to  what  ie 
genei^Uy  believed »  hnt  the  eneao  of  Ceificeas, 
Memcaybo^  and  Ciunana^  iinot  aU  cf  the  same 
fn4Kty»  We  have  jnst  seen>  that  the  C^mt  of 
Gasa  Vahmqia  estim^ites  the  eonsumption  of 
Spain  at  only  six  or  seven  millions  of  pounds  1 

firwp  4/.  10«.  to  9I0  19*.  Uie  hundred  weigbl ;  e^ffee  wM|  tt 
t  Bieao,  95f .  ^e  hoiidred  w^ght :  sug^r^  frpQi  40**  to  ^$. 
The  price  of  these  last  two  article  has  cpusiderably  risea 
ainoe-Che  poblication  of  Mr.  Colquhoan's  work.  It  is  diflieaU 
fe  fix  ft  general  sftatement  for  Ibe  priee  of  Ua,  od  aceoimc  of 
the  great  differtooe  between  the  rarious  qualities.  Id  1817» 
the  importation  of  sugar  from  the  Eaat  Ip^Ues  intyi  the  port  of 
Ijn^^  ^'9B  only  50^000  baga»  or  d^^OQ^OOO  pp^nds.  la 
order  io  form  a  more  praise  .idea  of  the  importance  of  Eu- 
ropean commerce  in  sugar,  coffee^  tea,  and  cacao,  we  ^hall 
here  caH  to  mind,  that  the  value  of  all  the  importations  of 
Eagiaad  amoftoa^  from  1805  to  1810^  on  ao  average,  to 
1800  mUiofts  of  fraoos  yearly. 
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the  Abb6  Hervas  fixes  it  at  nine  millions.  Every 
person^  who  has  long  inhabited  Spain,  Italy,  and 
France,  mnst  have  observed,  that  the  use  of 
ehocolate  is  frequent  only  in  the  first  of  these 

r 

countries  among  the  poorer  class  of  people ;  *  and 
therefore  will  scarcely  believe,  that  Spain  con- 
sumes but  a  third  of  the  cacao  imported-inte 
Europe. 

The  late  wars  have  had  much  more  &<al 
effec^^oh  the  cacao  trade  of  Caraccas,  than  on 
that  of  Guayaquil.  On  account  of  the  increase 
of  price,  less  cacao  of  the  first  quality  has  beai 
consumed  in  Europe.  Instead  of  mixing,-  as 
was  done  formerly  for  common  chocolate^  one 
quarter  of  the  cacao  of  Caraccas,  with  three 
quarters  of  that  of  Guayaquil,  the  latter  has  been 
employed  pure  in  Spain.  We  must  here  remark, 
that  a  great  deal  of  cacao  of  an  inferior  quality, 
such  as  that  of  M aranon,  the  Rio  Negro,  Hon- 
duras, and  the  island  of  St.  Lucia,  bears  the 
name,  in  commerce,  of  Guayaquil  cacao.  The 
exportation  /from  that  port  amounts  only  to 
€0,000  fanegas ;  consequently  it  is  two  thirds 
less  than  that  of  the  ports  of  the  Capitam 
General  of  Caraccas. 

Though  the  plantations  of  cacao  have  aug- 
mented in  the  provinces  of  Cumana,  Barcelona, 
and  Maracaybo,  in  proportion  as  they  have  di- 
minished in  the  province  of  Caraccas,  it  is^tiU 
beUeved^  that  in  general  this  ancient  branch  ^ 
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tcultural  industry  gradually  declines.^  Coffee 
cotton*trees  progressively  take  place  on 
ly  spots  of  the  cacao^  of  which  the  lingering 
rests  weary  the  patience  of  the  cultivator. 
$.  also  asserted,  that  the  new  plantations  o£ 
lo  are  less  productive  than  the  old^;  the  tree& 
lot  acquire  the  same  vigour^  and  yield  later, 
less  abundant  fruit.  The  soil  is  still  accused 
)eing  exhausted;  but  we  think  it  is  rather 
atmosphere,  that  is  changed  by  the  progress 
tearing  and  cultivation.  The  air,  that  re- 
38  on  a  virgin  soil  covered  with  forests,  is 
led  with  humidity^  and  those  gaseous  mix- 
is^  that  serve  for  the  nutriment  of  plants,  and 
e  from  the  decomposition  of  organic  sub- 
tces.  When  a  countiy  has  been  long  sub^ 
sd  to  cultivation,  it  is  not  the  proportions 
reen  the  azot  and  oxygen  that  vary.  The 
itituent  bases  of  the  atmosphere  remain  un- 
red  ;  but  it  no  longer  contains,  in  a  state  of 
tension,  those  binary  and  ternary  mixtures  of 
ion,  azot,  and  hydrogen,  which  a  virgin  soil 
lies,  and  which  are  regarded  as  a  source  of 
ndity.  The  air,  purer  and  less  charged  with 
smata  and  heterogeneous  emanations,  be* 
es  at  the  same  time  dryer.  The  elasticity 
le  vapours  undergoes  a  sensible  diminution, 
land  anciently  cleared,  and  consequently 
B  favourable  to  the  cultivation  of  the  cacao- 
,  for  instance  in  the  West  India  islands,  the 
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ft'dit  is  almost  as  small  as  that  of  the  wild  eaoa^ 
tree.  It  is,  tt  we  bare  already  obs^rved^  on  tbe 
]^aiik«  df  the  Uf^per  Orotiooko^  after  hAfiiag 
cfrossed  the  Lknofi,  that  we  fiiid  the  triie  cMAtty 
^  the  Mdad^1i*ee  i  thick  forestn^  in  whicbj  on  n 
ifitgin  i^iA,  and  snmmnded  by  an  atmosphef^ 
OMttntmlly  hntnid)  the  trees  furnish  fmtn  the 
iditkfth  y^M  abiindant  crops.  Whererer  the  Mil 
16  not  eiEhiuisted)  the  fhiit  is  beeome  by  cnMvi^ 
tkm  latter  and  leM  bitter^  but  also  mora  teste. 

Ob  seeing  the  produce  of  oacao  diminisli  grt- 
dually  in  Temt  Flrma^  it  may  be  inquiredi 
whether  the  consumption  will  diminish  in  the 
tome  ^epoftidu  in  Spain,  Italy,  and  the  test  ef 
Europe )  or  whether  it  be  not  probable3  ^ak  by 
thedestraction  of  the  cacao^plantatioAs,  thuprioe 
will  augment  l^ufficiently,  to  reuse  anew  the 
industry  of  the  cultivator.  This  latter  opinion 
is  generally  admitted  by  those,  who  deplore^  ai 
Caraccas>  the  diminution  of  so  attcient  and  be^ 
iieMal  a  branoh  of  commerce.  lA  proportfM 
as  ciTiliBation  extends  t.oward  the  humid  foUBStt 
of  the  interior,  the  banks  of  the  Orocmok^a  Md 
the  Amamn^  or  toward  the  valleys  that  ftr- 
row  the  eastern  declivity  of  th«  An^^s,  t\M  new 
planters  will  find  kmds  and  an  atitiospheiire 
equally  fttvourable  to  the  culture  of  the  caeb^ 
tr«e. 

It  is  khowti,  that  the  Spaniards  !n  geneAl 
dread  the  mktUre  of  vnuilla  with  the  eaeao, 
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as  irritating  the  Mrvous  system}  the  fruit  there* 
fore  of  that  orchideous  plant  is  entirely  neglected 
in  die  province  of  Caracoas^  though  abundant 
<»^op8  of  it  might  be  gathered  oou  the  humid  and 
feverous  coast  between  Porto-Cabello  and  OfHt- 
mare ;  especially  at  Turiamo^  where  the  fruits 
of  the  epidendrmm  vaniUm  attainalength  ofekven 
or  twelve  inches.  The  fikiglish  and  the  Anglo- 
Americans  often  §eek  to  make  purcba^w  of  va- 
niUaat  the  port  of  LaGuayra^fout  the  merchants 
procure  with  difficulty  a  very  wiaU  Ktuantity. 
In  the  valleys  that  descemd  from  the  diain  of 
the  coast  toward  the  Caribbean  8ea»  in  the  pro- 
vince of  Truxilk),  as  well  aa  ia  the  missions  of 
Guyana  near  the  cataracts  of  tibe  Orooookoj  a 
great  quantity  of  vanilla  might  be  collected ;  the 
produce  of  which  would  be  still  more  abundant, 
if^  according  to  the  practice  of  the  Mexicans, 
the  plant  were  disentangled  from  time  to  time 
Irom  the  creeping  plants,  by  which  it  is  entwined 
dud  stifled. 

In  making  known  the  actual  state  of  the 
cacao-plantations  in  the  province  of  Venezuela; 
discussing  the  connection  that  is  observed  be- 
tween the  produce  of  those  plantations,  the  hu- 
midity of  the  air,  and  it*s  salubrity ;  we  have 
mentioned  the  hot  and  fertile  valleys  of  the  Cor- 
dillera of  the  coast.  This  tract  of  land,  where 
it  stretches  on  the  West  towiu*d  the  Lake  of  Ma- 
raoaybo,displaysa  remarkable  variety  of  scenery. 


f248 

I  shall  exhibit  in  one  view,  to  close  this  chapter, 
the  notions  I  have  been  able  to  acquire  respect^ 
ing  the  quality  of  the  soil,  and  the  metallic  riches 
of  the  districts  of  Aroa,  of  Barquesimeto,  and  of 
Carora. 

From  the  Sierra  Nevada  of  Merida^  and  the 
Paramos  of  Niquitao^  Bocono,  and  Las  Rosas*, 
which  contain  the  valuable  bark-tree,  the  eastern 
Cordillera  of  New  Grenada^  decreases  in  height 
so  rapidly,  that  between  the  ninth  and  tenth 
degrees  of  latitude  it  forms  only  a  chain  of  little 
mountains,  which,  stretching  to  the  North-East 
by  the  Altar  and  Torito,  separates  the  riven 
that  join  the  Apure  and  the  Oroonoko  from 
those  numerous  rivers  that  flow  either  into  the 


*  Many  travellers,  who  were  monks,  have  asserted,  that 
thfe  little  Paramo  de  Las  Rosas,  the  height  of  which  appears 
to  be  more  than  1,600  toises,  is  covered  with  rosemary,  and 
the  red  and  white  roses  of  Europe,  that  grow  wild  there. 
These  roses  are  gathered  to  decorate  the  altars  ia  the  neigh- 
boariDg  villages,  oo  the  festivals  of  the  church.  By  what 
accident  has  our  rosa  ceutitblia  become  wild  in  this  country, 
while  we  no  where  found  it  in  the  Andes  of  Quito  and  Pen ) 
Is  it  really  the  rose-tree  of  our  garden  ?  See  above,  voL  iii* 
p.  487. 

f  The  bnrk  exported  from  the  port  of  Maracaybo  does  oot 
come  from  the  .territory  of  Venezuela,  but  from  the  mountaios 
of  Pamplona  in  New  Grenada,  being  brought  down  the  Rio 
de  San  Faustinoy  that  flows  into  the  lake  of  Maraeaybo. 
{Pambo,  Noticiat  sohre  las  Quinas,  1814,  p.  05.)  Someia 
collected  near  Herida,  in  the  ravine  of  Viscucucuy. 
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Caribbean  sea  or  the  lake  of  Maracaybo  ^.  On 
this  dividing  ridge  Kve  built  the  towns  of  Nirgua, 
San  Felipe  el  Faerte^  Barquesimeto^andTocuyo. 
Hie  first  three  are  in  a  very  hot  climate ;  but 
Tocuyo  enjoys  great  coolness^  and  we  heard 
with  surprise^  that^  beneath  so  fine  a  sky,  the 
inhabitants  have  a  strong  propensity  to  suicide. 
The  ground  rises  toward  the  South ;  for  Truxillo, 
the  lake  of  Urao,  from  which  carbonat  of  soda 
is  extracted^  and  La  Grita,  all  to  the  Ektst  of 
the  Cordillera,  though  no  farther  distant  are 
four^or  five  hundred  toises  high-f-. 

On  examining  the  law,  which  the  primitive- 
strata  of  the  Cordillera  of  the  coast  follow  in 
their^  dip,  we  believe  we  recognize  one  of  the 
causes  of  the  extreme  humi<^ty  of  the  land 
bounded  by  this  Cordillera  and  the  ocean.  The 
dip  of  the  strata  is  most  frequently  to  the  North- 
West ;  so  that  the  waters  flow  in  that  direction 
on  the  ledges  of  the  rock ;  and  form,  as  we  have 
stated  above,  that  multitude  of  torrents  and 
rivers,  the  inundations  of  which  become  so  fi^tal 
to  the  health  of  the  inhabitants,  from  Gape 
Codera  as  far  as  the  lake  of  Maracaybo. 

Among  the  rivers  that  descend  North-East 
toward  the   coast  of  Porto-Cabello,   and  La 

m 

*  Sec  cb.  xiii,  vol.  iii,  p.  495  and  628. 

f  The  town  of  Pamplona,  more  toward  the  South- West^  is 
elevated,  accordiog  to  Mr.  Caldas,  1256  toises  abpye  the  level 
of  the  ocean. 
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Punta  de  HicacoSy  the  most  remarkable  are  those 
of  Tocuyo^  Arofiy  and  Yaracuy.  Were  it  not 
for  the  miasmata^  that  infect  the  atBtosphere, 
the  valleys  of  Aroa  and  of  Yaracuy  would  per- 
haps be  more  popukKis  than  those  of  Arap^i*. 
Navigable  ri vem  woald  even  give  the  former  the 
advantage  of  facilitating  the  exportation  of  their 
own  crops  of  sugar  and  cacao^  and  that  of  the 
productions  of  the  neighbouring  lands ;  as  the 
wheat  of  Quibor^  the  cattle  of  Monaij  and  the 
copper  of  Aroa.  The  mines^  from  whidi  this 
copper  is  extracted^  are  in  a  lateral  valley^  open- 
ing into  that  of  Aroa ;  and  which  is  less  hot, 
and  less  unhealthy^  than  the  ravines  nearer  the 
sea.  In  the  latter  the  Indians  have  their  gokU 
washings,  and  the  soil  conceals  rich  copper-ores, 
which  no  one  has  yet  attempted  to  extract.  The 
ancient  mines  of  Aroa^  after  having  been  loi^ 
neglected^  have  been  wrought  anew  by  the  care 
of  Don  Antonio  Henriquez,  whom  we  met  at 
San  Fernando  on  the  borders  of  the  Apure^  It 
appears  from  the  information  he  gave  us,  that 
the  situation  of  the  ore  ifi  a  kind  of  inas9  (stock- 
w€rck)y  formed  by  the  union  of  several  small 
veins^  which  cross  each  other  in  every  direction. 
These  masses  are  sometimes  two  or  three  toiftf 


*  Ununa,  Mon»n»  Cabiia,  San  Nketaa,  and  the  wtJltyt  of 
Alpai^gpatoB,  and  CararinaSy  are  also  mentioned  as  cj^tnmdj 
unhealthy. 
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thick*  iniere  ^re  three  mines^  which  are  aU 
wrcmght  by  slaves.  The  largest  mine>  the  Bis- 
ctfjffui)  has  \mt  thirty  miners,  and  the  total 
ndtnber  of  slaves  employed  m  tJie  extraction  of 
the  ore,  and  in  smelting  it,  amounts  only  to  sixty 
or  teventy*  As  the  droiniiig  gallery  is  but  thirty 
tolsM  diep^  the  waters  prevent  working  the 
richest  parts  of  the  imom,  which  is  deeper  than 
the  gallery ;  and  no  one  has  hitherto  thought  of 
erectii^  hydraulic  ^fliieel&  The  totlJ  produce 
of  metailio  copper  is  twelve  or  fifteen  hundred 
quintals  a  yelur.  This  coppor,  known  at  Cadis 
by  the  ttame  of  Cut€tt}oa$  capper,  is  of  an  excels 
lent  quality.  It  is  even  preferred  to  that  of 
Swieden,  and  of  Coquimbo  m  Chili  *.  Part  of 
tiie  Copper  of  Aroa  is  employed  in  casting  bells 
on  the  spot.  Some  ores  of  silver  have  been  re^ 
centiy  discovered  between  Aroa  and  Nirgua^ 
near  Ouanita,  in  the  mountain  of  San  Pablo. 
Grains  of  gold  are  found  in  all  the  mountainous 
lands  between  the  Rio  Yaracuy,  the  town  of 
San  Felipe,  Nirgua,  and  Barquesimeto  t  partt^- 
oularly  in  the  Rio  do  Santa  Cru3,  in  which  the 
Indian  gold  gatbcftm  have  sometimes  found 
hunps  of  the  value  of  four  or  five  piastres*  Do 
tfae  n*igfabouring  roeks  of  micangdate  and  gneiss 

*  The  exportation  of  Aroa  copper  from  La  Guayra,  io 
17M,  waa  only  11^6%  founds  mter$d  0i  the  cmkm  kmue ;  in 
ITM^  SlA4t2  pontids ;  and  in  1 V97)  MOO  pounds.  At  tbat 
time  the  hundred  weight  fetched  twelve  piaatres. 
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Contain  real  veins  ?  or  is  the  gold  disseminated 
here^  as  in  the  granites  of  Guadarama  in  Spain, 
and  of  the  Fichtelberg  in  Franconia,  through- 
out the  whole  mass  of  the  rock  r  Perhaps  .the 
waters,  in  filtering  through  it,  bring  together 
the  disseminated  grains  of  gold;  and  in  tliis 
case  every  attempt  to  work  the  rock  would.be 
useless.  In  the*  Savana  de  la  Miel,  near,  the 
town  of  Barquesimeto,  a  shaft  has  been  sunkiin 
a  black  shining  slate  resembling  ampelite.  The 
minerals  extracted  from  this  shaft,  which  were 
sent  to  me  at  Caraccas,  were  quartz,  pyrites  wd 
auriferous,  and  carbonated  lead,  crystallized  in 
needles  of  a  silky  lustre. 

We  have  already  observed  above,  that  in  the 
early  times  of  the  conquest  the  working  of  the 
mines  of  Nirgua  and  of  Buria  *  was  begun, 
notwithstanding  the  incursions  of  the  warlike 
nation  of  the  Girahai*as.  In  this  very  district 
the  accumulation  of  Negro  slaves  in  1553  gave 
rise  to  an  event,  which,  little  important .  in 
itself,  becomes  interesting  by  the  analogy  it 
displays  with  the  events,  that  are  now  passing 
before  our  eyes  in  the  island  of  St.  Domingo. 
A  Negro  slave  excited  an  insurrection  among 
the  miners  of  the  Real  de  San  Felipe  de  Buna. 

*  The  valley  of  Buria^  and  the  little  river  of  the  same 
Dame,  conimunicato  with  the  valley  of  the  Rio  Coxede,  or 
Kio  de  Barquesimelo. 
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He  retired  into  the  woods,  and  founded,  with 
two  hundred  of  his  companions,  a  town,  where 
he  was  proclaimed  king.  Miguel,  this  new 
king,  was  a  friend  to  pomp  and  parade.  He 
caused  his  wife  Guiomar,  to  assume  the  title  of 
queen;  and,  according  to  Oviedo*,  he  ap- 
pointed ministers  and  counsellors  of  state,  offi- 
cers of  la  casa  real,  and  even  a  Negro  bishop. 

m 

He  had  soon  after  the  boldness  to  attack  the 
Neighbouring  town  of  Nueva  Segovia  de  Bar- 
quesimeto ;  but,  repulsed  by  Diego  de  Losada, 
he  perished  in  the  fight.  This  African  monar- 
cby  was  succeeded  at  Nirgua  by  a  republic  of 
Zamboes,  the  descendants  of  Negroes  and  In- 
dians. The  whole  municipality  (the  cabildo) 
is  composed  of  men  of  colour,  to  whom  the 
king  of  Spain  has  given  the  title  of  "  his  faithful 
and  loyal  subjects,  the  Zamboes  of  Nirgua.^ 
Few  families  of  Whites  will  inhabit  a  country, 
where  the  system  that  prevails  is  so  contrary  to 
their  pretensions ;  and  the  little  town  is  called 
in  derision  la  republica  de  Zambos  y  Mulatos. 
It  is  as  imprudent^  to  cede  the  government  to  a 
single  caH,  as  to  segregate  that  cast  by  depriv- 
ing it  of  it's  natural  rights.  ^ 

If  the  hot  vallies  of  Aroa,  of  Yaracuy,  and  of 
the  Rio  Tocuyo,  celebrated  for  their  excellent 
timber,  be  rendered  feverous  by  the  luxury  of 

♦  Hist,  de  renezuela,  vol.  i,  p.  134. 
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vegetation,  and  tlie  extreme  humidity  of  the 
atmo6phei*e,  it  is  not  tbe  same  in  the  savQimAhs 
or  Llanos  of  Monai  and  Carora.  These  JJanos 
are  separated  hy  the  m^^untainoun  troct  of  To- 
cuyo  and  Nirgua  from  the  great  Plomes  de  la 
Partuguesm  et  de  Calabozo.  Jt  is  a  very  ex** 
traordinary  phenomeaon  to  see  barreii  aavao- 
najbs  loaded  with  miasmata.  No  marshy  gromd 
is  found  there,  but  several  phenomena  indiraiR 
a  disengagement  of  hydrogen  gas*.  Wbon 
travellers^  who  ane  n^t  acquainted  with  natuml 
inflammable  gaases^  are  shown  the  CWmk  del 
Serrito  de  Monai,  U  is  usual  to  frighten  tbeml^ 
settmg  fire  to  the  ggseaus  mixture^,  whieh  it 

*  What  is  that  lumiqous  phenomenoo  known  ander  tbe 
flame  of^^e  lantern  (farol)  of  Maracayho^  which  is  perceived 
^very  n!gfat^  toward  the  seaside  as  well  as  in  the  iriond 
parts^  at  Merida  for  example,  where  Mr.  Palacios  obsenred 
it  during  two  years  ?  The  diataiMv^  greafce?  tinm  4<^  Imgtm, 
at  which  the  light  is  distiiigui4>ed|  ha«  led  to  the  auppoiitioo^ 
that  it  mi^  be  owing  to  the  effects  of  a  thanderstomi,  or 
of  electrical  explosions,  which  might  daily  take  place  in  a 
pass  in  the  mountains.  It  is  asserted,  that^  on  approachiBg 
tbe/aro/,  the  ixdKng  of  thunder  is  heard.  Others  vagvdiy 
pretend,  that  it  is  an  air-vokaae ;  and  lh«t  aapbaltie  aoik,  like 
those  of  Mcna,  cause  these  inSammaUe  eKhalaiiiMKi  af»  0011- 
jttant  in  their  appearance.  The  phenomenon  takes  plaee  on 
a  mountainous  and  uninhabited  spot,  on  the  hdrdeta  of  the 
Rio  Catatumbo,  near  it*8  janction  with  the  Rio  Solia.  The 
place  of  the  Jarol  is  such,  that^  being  nearly  in  the  meridiaii 
of  the  opening  {hoed)  of  the  lake  of  Maracayho,  navi^tors 
are  guided  by  it  as  by  a  lighthouse. 
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constantly  accumuiated  in  the  upper  part  of  the 
cavern.  May  we  attribute  the  insalubrity  of 
the  atmosphere  to  the  same  causes  as  in  the 
plains  between  Tivoli  and  Rome^  to  disengage- 
ments of  sulphuretted  hydrogen*?  Perhaps 
also  the  mountainous  lands^  that  are  near  the 
Llanos  of  Monai,  have  a  baneful  influence  on 
the  surrounding  plains.  The  South-East  winds 
may  bring  to  them  the  putrid  exhalations^  that 
rise  from  the  ravine  of  Villegas^  and  from  La 
Sienega  de  Cabra,  between  Carora  and  Carache. 
I  am  desirous  of  collecting  every  circumstance, 
which  has  a  relation  to  the  salubrity  of  the  air; 
for,  in  a  matter  so  obscure,  it  is  only  by  the 
comparison  of  a  great  number  of  phenomena, 
that  we  can  hope  to  discover  the  truth. 

The  barren  yet  feverous  savannahs,  that  ex- 
tend from  Barquesimeto  to  the  eastern  shore  of 
the  lake  of  Maracaybo,  are  partly  covered  with 
c^actus ;  but  the  good  Silvester  cochineal,  known 
by  the  vague  name  of  grana  de  Carora^  comes 
from  a  more  temperate  region,  between  Carora 
and  Truxillo,  and  particidarly  from  the  valley 

*  Don  Carlos  del  Pozo  has  discovered  in  this  district,  at. 
the  bottom  of  the  Quehrada  de  Moroturo,  a  stratum  of  clayey 
earthy  blacky  strongly  soiling  the  fingers,  emitting  a  strong 
smell  of  sulphur^  and  inflaming  spontaneously^  when  slightly 
moistened  and  exposed  for  a  long  time  to  the  rays  of  the 
tropical  Sun  ;  the  detonation  of  this  muddy  substance  is 
very  violent. 
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of  the  Rio  Mucuju  *,  to  the  East  of  Merida. 
The  inhabitants  neglect  altogether  this  produc- 
tion, so  much  sought  for  in  coinmei*ce. 

*  This    little  river  descends    from  the   Paramo  de  lot 
Coni^jos^  and  flows  into  the  Rio  Albarregas. 


t. 
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NOTES 

TO 

THE  FIFTH  BOOK. 


Note  A. 


The  following  are  some  remarkable  passages  in  the  letter 
from  Agqirre  to  the  king  of  Spain. 

''  King  Philipi  native  of  Spain,  Son  of  Charles  the  In-* 
vincible !  I,  Lopez  de  Agnirre,  thy  vassal,  an  old  Christian, 
of  poor  hot  noble  parents,  and  native  of  the  town  of  Onate 
in  Biscay,  paFsed  over  young  to  Peru,  to  labour  lance  in 
hand.      I  rendered  thee   great  services  in  the  conquest  of 
India.     I  fought  for  thy  glory,  without  demanding  pay  of 
thy  officers,  as  is  proved  by  tbe^  books  of  thy  treasure.     I 
firmly  believe,  Christian  King  and  I/ord,  very  ungrateful  to 
me  and  my  companions,  that  all  those,  who  write  to  thee 
from  this  land  (America),  deceive  thee  much,  because  thou 
seest  things  too  far  off.     I  recommend  to  tbee,  to  be  more 
Just  toward  the  good  vassals,  whom  thou  bast  in  this  country : 
for  I  and  mine,  wearied  of  the  cruelties  and  injustice,  which 
thy  viceroys,  thy  governors,  and  thy  judges,  exercise  in  thy 
name,  are  resolved  to  obey  thee    no   more.       We   regard 
ourselves  no  longer  as  Spaniards.     We  make  a  cruel  war 
on  thee,  because  we  will  not  endure  the  oppression  of  thy 
vninisters ;  who,  to  give  places  to  their  nephews  and  their 
ohildren,  dispose  of  our  lives,  our  reputation,  and  our  for- 
tune.      I  am  lame  in   the  left   foot  from  two  shots  of  an 
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arqaebase,   which   I   received  in  the  vaHej  of  Coqaimbo, 
fighting  under  the  orders  of  thy  marshal^  Alonzo  de  Alva- 
rado,  against  Francis  Hernandez  Oiron,  then  a  rebel,  as  I 
am  at  present^  and  shall  be  always ;  for  since  thy  viceroy, 
the  Marquis  of  Canete,  a  cowardly/ ambitious,  and  effeminate 
roaur  has  hanged  our  most  valiant  warriors,  I  care  no  nM>re 
for  thy  pardon  than  for  the  books  of  Martin  Luther.     It  is 
not  well  in  tbee,   Kiag  of  Spltan,  to  be  itngrateful  toward 
thy   THSsals;    for,  it   was   while   thy  father,  the  emperor 
Charles,   remained  quietly  in  Castillo,  that  they  procured 
for  thee  so  many  kingdoms  and  vast  countries.     Remember, 
King  Philip,  that  thou  hast  no  right  to  draw  revenues  from 
these  provinces,  the  conquest   of  which  has  been  without 
danger  to  thee,  but  inasmuch  as  thou  recompensest  those, 
who  have  rendered  thee  such  great  services.     I  am  certain, 
that  few  Kings  go  to  Heaven.    Therefore  we  regard  oar- 
selves  as  very  happy,  to  be  here  in  the  Indies,  preserving 
in  all  their  purity  the  commandments  of  God,  and  of  die 
Roman  church ;  and  we  intend,  though  sinners  during  life, 
to  become  one  day  martyrs  to  the  glory  of  God.     On  going 
out  of  the  river  of  Amazons,  we  landed  in  an  island  called 
l^a  Margaretta.      We  there  received  news  from  Spain  of 
the  great  faction  and  machination  {maquina)    of  the   Lu- 
therans.    This   news  frightened  us  extremely ;    we  found 
among  us  one  of  that  faction ;  his  name  was  Monteverde. 
I  had  him   cut  to   pieces,   as  was  just :    for  believe  me, 
signior,  wherever  1  am,  people  live  according  to  the  law. 
But  the  corruption  of  morals  among  the  monks  is  so  great 
in  this  land,    that  it   is  necessary  to  chastise  it  severe)/. 
There  is  not  an  ecclesiastic  here,  who  does  not  think  himself 
higher  than  the   governor  of  a  province.     I  beg  of  thee, 
great  King,  not  to  believe  what  the  monks  tell  thee  dows 
yonder  in  Spain.     They  are  always  talking  of  the  sacrifi^' 
they  make,  as  well  as  of  the  hard  and  bitter  life  thejr  are 
forced  to  lead  in  America :  while  they  occupy  the  richest 
lands,  and  the  Indians  hunt  and  fish  for  them  every  day. 


If  they  sheA  itkYa  before  thy  thronis,  ft  ii  that  thon  ih'ayest 
send  them  hitber  to  govern  provinces.  Dost  thou  know 
wliat  soft  or  life  they  l^d  lief'^ )  giveb  op  to  Itxkufy^  ac- 
quiring  possessions,  selling  th6  tacraments^  t>'^ihg  A\  6Viee 
anlbitions,  violent,  ahd  gluttons  ;  such  is  thiei  life  they  lekd  Ih 
America.  The  faith  bF  th6  Indians  sutteirs  by  dto6h  b^di  Ex- 
amples. If  thou  dost  not  change  all  this^  O  king  ofSpain^ 
tby  government  will  not  be  stable. 

"  What  a  misfortune,  that  the  Emperor,  thy  father,  has 

conquered  Germany  at  sach  a  prfice^  and  has  spent  on  that 

conquest  the  money,  that  we  procured  for  him  in  thesa  very 

ladies !     In  the  year  1569,  the  Marquis  of  Canete  seat  to 

the  Amazons  Pedro  da  Ursua,   a   Navarrese,   or  rather  a 

Frenchman  :  we  sailed  on  the  largest  rivers  of  Peru^  till  we 

came  to  a  gulf  of  fresh  water.     We  had  already  gone  three 

hundred  leagues,    when  we  killed  that  bad  and  ambitions 

captain.    We  chose  a  cavaUero  of  Seville^  Fernand  cie  Gqz- 

man»  for  king :  and  we  swore  featty  to  him,  as  is  dono  to 

thyself.     I  was  named  quarter-master  general :  and  because 

I  did  not  consent  to  all  his  will,   be  wanted  to  kill  me. 

But  I  killed  this  new  king,  the  captain  of  his  guardsf  his 

lieutenant-general,  his   chaplain,  a  w.oman^  a  knight  of  tb^ 

order  of  Rhodes,  two  ensigns,  aqd  five  or  six  domestics  of 

the  pretended  king.     I  then  resolved  to  punish  thy  ministers^ 

and  thy  audUors   (coiin^ellcrs  of  the  audiencia).     I  named 

captains  and  sergants  :   these  again  wanted  to  kill  me,  but 

I  had  them  all  hanged.     In  the  midst  of  these  adventures, 

we  navigated  eleven  months,  till  we  reached  the  mouth  of 

the  river.     We  sailed  more  than  1500  leagues.     God  knows 

liow  we  got  through   that  great  mass  of  water.     I  advise 

thee,  O  great  king,  ncvei*  to  send  Spanish  fleets  into  that 

oursed  river.     God  preserve  thee  in  his  holy  keeping.*' 

'l*his  letter  was  gi^en  by  Aguirre  to  the  vicar  of  the 
a^and  of  Margaretta,  Pedro  de  Contreras,  in  order  to  be 
traosniitted  to  king  PhiPip  II.  Fray  Pedro  Simon,  pro^ 
>incial  of  the  order  of  St.  Francis  io  New  Grenadaj  saw 

s2 
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8e?eral  manuscript  copies  of  it  io  America,  and  iq  Spain. 
It  was  printed  for  the  first  time,  in  1723,  in  the  History 
of  the  Province  of  Veoesnek  by  Oviedo,  vol.  i,  p.  206. 
Complaints  no  less  violent,  on  the  conduct  of  the  monks  of 
the  161h  century,  were  addressed  directly  to  the  Pope  by  the 
Milanese  traveller,  Girolamo  Benzoni. 


'•  Note  B. 

The  milk  of  the  lactescent  agarics  has  not  been  separately 
analysed ;    it  contains  an   acrid  principle  in  the  agaricns 
piperatnsj    and   in  other  species  it  is  sweet  and  harmless. 
The  fine  experiments  of  Messrs.  Braconnot,  Bouillon-La-* 
grange,  and  VauqueTin  {AnnaUs  de  Gutnie,  vol.  xlvi^  p.  211; 
vol.  li,  p.  75;  vol.  Ixxix,  p.  365;  vol.  Ixxx,  p.  272;  vol. 
IxxxT,  p.  5),  have  pointed  out  a  great  quantity  of  albdmen 
In  the  sUbiTtance  of  the  agaricus  deliciosus,  an  edible  mush- 
room.    It  is  tills  albumen  contained  in  their  juice,  which 
renders  them  so  hard  when  boiled.     I  have  mentioned  above 
the   experiments    I  made    in   1796,   to  prove  that   morels 
(morcheila  esculcnta)  can  be  converted  iuto  a  sebaceous  and 
adipoceraus  matter,  capable  of  being  used  in  the  fabrication  of 
soap.  (De  CandoUe,  sur  les  Propri^tes  mid,  des  Plantes,  p.  345.) 
The  saccharine  matter  had  already  been  found  in  mushrooms, 
in  1791,  by  Mr.  Ounfher  (See  my  ApJiorismi  ex  Physiologia 
chem.  Plahtarum,  in  the  "Flora  T)riherg,  p.  175).     It  is  in  tbe 
family  of  the  fungi,  more  especially  in  the  clav'arise,  phalli, 
helvetise,  the  merulii  and  the  small  gymnopee  which  dispUy 
themselves  in  a  few  hours  aQer  a  storm  of  rain,  that  organic 
nature  produces  with  most  rapidity  the  greatest  variety  of 
cheniical  principles,  sugar,  albumen,  adipocire,   acelst  of 
potash,  fat,  ozmazome,  the  aromatic   principles,  ^c.    1^ 
would  be  interesting  to  examine,  beside  the  milk  of  tbe 
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lactescent  fungi,  those  species,  whioh»  when  cot  in  pieces, 
change  their  colonr  at  the  contact  of  atmospheric  air. 

Though  we  have  referred  the  palo  de  vaca  to  the  family 
of  the  •  sapotas,  we  hare  nevertheless  found  in  it  a  great 
resemblance  with  some  plants  of  the  urticeoas  kind,  espe- 
cially with  the  fig-tree,  because  of  it's  terminal  stipols  in  the 
shape  of  a  horn  ^  and  with  the  brosimam,  on  account  of  the 
structure  of  ifs  fruit.  Mr.  Kunth  would  even  haye  preferred 
this  last  classification ;  if  the  deseriptioD  of  the  firuit,  made 
on  the  spot,  and  the  nature  of  the  milk,  whieh  is  acrid  in  the 
urtices,  and  sweet  in  the  sapotas,.  did  not  seem  to  confirm 
the  conjecture,  which  we  ha^e  advanced  above,  p.  216.  Mr. 
Bredemeyer  taw,  like  us,  the  fruit,  and  not  the  flower  of 
the  cow-tree.  He  asserts,  that  he  observed  (sometimes  ?) 
two  seeds,  lying  one  against  the  other,  as  in  the  alligator 
pear-tree  (laurus  persea}.  Perhaps  thia  botanist  had  the 
intention  of  expressing  the  same  conformation  of  the  nuekm, 
that  Swariz  indicates  in  the  description  of  the  brosimum  r 
nucleus  biiobw  aui  InpartiHlis,  We  have  mentioned  the  places 
where  this  remarkable  tree  grows:  it  will  be  easy  for 
botanical  travellers  to  procure  tho  flower  of  the  palo  de  vaca, 
and  to  remove  the  doubts,  which  still  remain,  of  the  family 
to  which  it  belongs. 
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CHAPTBIl  XVn. 

Mountains  that  separate  the  valleys  of  jiragua 
from  the  Llanos  of  Caraccas. — Villa  de  Cura^ 
— Parapara. — Llanos^  or  Steppes^ — Calahozo* 

Thb  chain  of  mountains,  that  borders  the  lake 
of  Tacarigua  toward  the  South,  forms  in  some 
sort  the  northern  shore  of  the  great  basin  of  the 
Llanos  or  savannahs  of  Caraccas.  In  order  to 
descend  fi*om  the  valleys  of  Aragua  into  these 
savannahs,  the  mountains  of  Guigue  and  of 
Tucutunemo  must  be  crossed.  From  a  peopled 
country  embellished  by  cultivation,  we  plunge 
into  a  vast  solitude.  Accustomed  to  the  aspect 
of  rocks,  and  to  the  shade  of  valleys,  the  tra- 
veller beholds  with  astonishment  these  i^van- 
nahs  without  trees,  these  immense  plains,  that 
seem  to  ascend  toward  the  horizon. 

Before  I  trace  the  sqenery  of  the  Llanos,  or 
of  the  region  of  pastyrage  *,  I  shall  succinctly 
describe  the  road  we  took  fropi  Nueva  Valencia, 

*  Se«  aboye,  cbap.  «ii»  vol,  iii,  p.  424. 
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by  Villa  de  Cura  and  San  Juan,  to  the  little 
village  of  Ortiz,  placed  at  the  entry  of  the 
steppes.  We  left  the  valleys  of  Aragua  on  the 
6th  of  March  before  sunrise.  We  passed  over 
a  plain  richly  cultivated,  keeping '  along  the 
South-West  side  of  the  lake  of  Valencia,  and 
crossing  the  ground  that  the  waters  of  the  lake 
had  left  uncovered.  We  were  never  weary  of 
admiring  the  fertility  of  the  soil,  covered  with 
calebashes,  water-melons,  and  plantains.  The 
rising  of  the  Sun  was  announced  by  the  distant 
noise  of  the  howling  monkeys.  Approaching  a 
group  of  trees,  that  rise  in  the  midst  of  the 
plain,  between  the  ancient  islets  of  Don  Pedro 
and  La  Negm,  we  perceived  numerous  bands 
of  araguatoes  going  as  in  procession  from  one 
tree  to  another,  with  extreme  slowness.  A 
male  was  followed  by  a  great  number  of  fe- 
males, several  of  which  carried  their  young  on 
their  shoulders.  Naturalists  have  very  often 
described  the  howling  monkeys,  that  live  in 
society  in  different  parts  of  America.  They 
every  where  resemble  each  other  in  their  man- 
ners, though  the  species  are  not  always  the 
same.  The  uniformity  with  which  the  ara- 
guatoes execute  their  movements  is  extremely 
striking  *.  Whenever  the  branches  of  neigh- 
bouring trees  do  not  touch,  the  male  that  leads^ 
the   band   suspends    himselC   by  the    callous 

*  Simia  ureina.     (See  chap,  viii,  vol.  iii,  p.  170.) 
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md  pr^lfensile  part  of  his  tail ;  and,  letting"  fall 
the  rest  of  his  body,  swings  himself  till  in  one 
of  his  oscillations  he  reaches  the  neighbouring 
branch.  The  whole  file  performs  the.  same 
action  on  the  same  spot;  It  is  almost  super- 
fluous to  add  how  dubious  is  the  assertion  of 
Ulloa  *,  and  so  many  well-informed  travellers, 
according  to  whom,  the  marimondoes 'f-,  the 
araguatoes,  and  other  mcmkeys  with  a  prehensile 
tail,  form  a  sort  of  chain,  in  order  to  reach  the 
opposite  side  of  a  river.  We  had  opportunities, 
during  five  years,  of  observing  thousands  of 
these  animals;  aijd  for  this  very  reason  we 
place  no  confidence  in  relations,  perhaps  in- 
vented by  the  Europeans  themselves^  though 
repeated  by  the  Indians  of  the  missions,  as  if 
they  had  been  transmitted  to  them  by  their 
fothers.  Man,  the  most  remote  from  civilisa- 
tion, enjoys  the  astonishment  he  excites  in  re^ 
counting  the  marvdUi  of  his  country.  He  says 
he  has  seen  what  he  imagines  may  have  been 
seen  by  others.  Every  savage  is  a  hunter,  and 
the  stories  of  hunters  borrow  from  the  imagina- 
tion in  proportion  as  the  animals,  of  which  they 
boast  the  artifices,  are  endowed  with  a  higher 

*  This  celebrated  traveller  bas  oot  hesitated  to  represent 
in  an  engraving  this  extraordinary  feat  of  the  monkeys  with 
a  prehensile  tail.— See  y%age  a  la  America  meridional  (Madrid, 
1748),  vol.  i^  p.  144—149. 

t  Simia  belzebuth.     See  my  Ohs.  de  Zool.,  vol.  i,  p.  327. 
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d^ree  of  iateUigence.  Thence  the  fietkms,  ^ 
which  foxasy  uionkeyg^  crows^  and  the  condoF  of 
tl)e  Andes,  have  been  the  subjecta  in  the  two 
ii^mi^pheres. 

The  araguatoes  are  accused  of  sometines 
abandoping  their  yom^,  that  they  may  be  lighter 
far  flight  when  pursued  by  the  Indian  hunters. 
It  is  said,  that  mothers  hare  been  seen  taking 
qS  their  young  from  thdr  shoulders,  and  throw- 
ing them  down  to  the  foot  of  the  tree.  I  am  in- 
clined to  believe,  that  a  movement  merely  aod- 
4ental  has  been  mistaken  for  one  that  was  pre- 
meditated. The  Indians  have  a  hatred  or  pre- 
dilection for  certain  races  of  monkeys;  they 
Ipve  the  viuditas,  the  titis,  and  generally  all  the 
little  sagoins ;  while  tiie  araguatoes,  on  aeoount 
of  their  mournful  aspect,  and  their  uniform 
bowlings,  are  at  once  detested  and  calumniated. 
In  re6ecting  on  the  causes,  that  may  facilitate 
the  propagation  of  sound  in  the  air  during  the 
night,  I  thought  it  important  to  determine  with 
precision  the  distance,  at  which,  especially  in 
damp  and  stormy  weather,  the  howling  of  a 
bond  of  araguatoes  is  beard.  I  believe  I  ob- 
tained proof  of  it's  being  distinguished  at  eight 
hundred  toises  distance.  The  monkeys  that  are 
ftimished  with  four  hands  cannot  make  excur- 
sions in  the  Llanos ;  and  it  i$  easy,  amid  vast 
plains  covered  with  grass,  to  recognize  a  solitary 
group  of  trees,  whence  the  noise  issues,  and 


^7 

wbij?h  fe  inhabited  by  bpwliag  nnrnkey^  Now 
by  Otppro^iching  oi*^  withdxt^iFuig  from  thjis  grpup 
q{  tree^  the  ma^cmum  oH  the  4i6t4P^oa  may  be 
we^ured,  at  which  the  ho^Hing  19  heard-  Those 
distwces  appeared  to  me  spm^times  a  third 
greater  during  th^  night,  eep^ially  when  the 
weftther  was  qlpijdy,  veiy  hot,  iw¥l  humkL 

Tb/?  Indians  pretend,  tfh»^  when  the  im^ar 
to^  fill  the  forefts  wkh  their  bowlings,  there  i« 
9lw^ys  on^  that  chaun^t^  ^  hgd^r  qf  thf  band. 
The  observation  is.  pretty  fioeuri^.  During  a 
long  time  one  solitary  and  i^rpng  voiqe  is.g^i^ef 
rally  distjnguirfi^d,  ^li  it^  plfwe  i?  taken,  by 
aBPther  voice  of  4  different  pitdbk.  We  n\ay 
observe  fromtlmp  tp  tpne  tb^  sAmi^  um^tinot  of 
imitation  a#aoQg  frogi$,  aj|d  alnmsit  all  aniBudbs 
thftt  live  and  exert  their  vokes  in  sootefty.  The 
misisipnaries  £»rther  ^^s^rt,  that)  when  a  femsk 
M^ppg  the  aragnatpe^  m  09  tb«^  piowt  of  braiging 
fpirtbi  tb^  choir  BfVH>i?Ads  it!&  hp^rlings  tiU  the 
inpiiient  of  tb?  b^rtb  of  the  ypvng.  I  could  not 
sAyself  jydg^  of  t^^  «ff«w^y  pf  this  asserdoa; 
l)nt  I  do  npt  belv^vft  jit  to  be  mt^pfify  defitiAiijte 
of /oundfttipn.    I  ha,ye  obsfinwd,  that,  whnn  an 

^t^raprdinwy  wpJid^M^itb^moan^for  ioBtancftof 

^  \^9nnd^d  94:agn|^tp,  6pm^  the  attention  of  the 
Im^  %h^  hpwUi\gs  Wfw.  fpf  some  minutes  sus- 
pended. Our  guides  assured  us  gravely, .  that, 
*'  to  cure  an  astbin^>  it  is  awfficient  te  drink 
ont  pf  the  bony  druin  pf  the  hyoidal  bone  of  the 
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araguato.''  This  animal,  having  so  extraordi- 
nary a  volume  of  voice,  it's  larynx  must  neces- 
sarily impart  to  the  water  poured  into  it  the  vir- 
tue of  curing  the  affections  of  the  lungs.  Such 
is  the  science  of  the  vulgar,  which  sometimes 
resembles  that  of  the  ancients. 

We  passed  the  night  at  the  village  of  Guigue, 
the  latitude  of  which  I  found  by  observations  of 
Canopus  to  be  10*^  4'  11''.  The  village,  sur- 
rounded with  the  richest  cultivation,  is  only  a 
thousand  toises  distant  from  the  lake  of  Taca- 
rigua.  We  lodged  with  an  old  sergeant,  a  native 
of  Murcia,  a  man  of  a  very  original  character. 
To  prove  to  us,  that  he  had  studied  among  the 
Jesuits,  he  recited  to  us  the  history  of  the  crea- 
tion of  the  world  in  Latin.  He  knew  the  names 
of  Augustus,  Tiberius,  and  Dioclesian;  and  while 
enjoying  the  agreeable  coolness  of  the  night  in 
an  enclosure  planted  with  bananas,  he  interested 
himself  in  all  that  had  passed  at  the  court  of  the 
Roman  emperors.  He  inquired  of  us  with 
earnestness  for  a  remedy  for  the  gout,froni  which 
he  suffered  cruelly.  *^  I  know,"  said  he,  "  that 
a  Zambo  of  Valencia,  who  is  a  famous  curiosOy 
could  cure  me ;  but  the  Zambo  would  expect  to 
be  treated  with  attentions,  that  I  cannot  pay  to 
a  man  of  his  colour,  and  I  prefer  remaining  as 
I  am." 

On  leaving  Guigue  we  began  to  ascend  the 
chain  of  mountains,  that  extends  to  the  South 
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of  the  lake  toward  Guacimo  and  La  Palma. 
From  the  top  of  a  table-land,  at  three  hundred 
and  twenty  toises  of  elevation,  we  saw  for  the 
last  time  the  valleys  of  Aragua.  The  gneisp 
appeared  uncovered,  presenting  the  same  direc* 
tion  of  strata,  and  the  same  dip  toward  the 
North-West.  Veins  of  quartz,  that  traverse  the 
gneiss,  are  auriferous ;  and  henee  the  neigl>bour* 
ing  ravine  bears  the  name  of  quebrada  del  oro. 
We  heard  with  surprise  at  every  step  the  name 
of  ravine  of  gold,  in  a  country  where  only  one 
single  mine  of  copper  is  wrought.  We  travelled 
five  leagues  to  the  village  of  Maria  Magdalena, 
and  two  leagues  more  to  the  Filla  de  Cura.  It 
was  Sunday,  and  at  the  village  of  Maria  Mag<- 
dalena  the  inhabitants  were  assembled  before  the 
church.  They  wanted  to  force  our  muleteers  to 
stop,  and  hear  mass.  We  resolved  to  remain ; 
but,  after  a  long  altercation,  the  muleteers  pur- 
sued their  way.  I  ought  to  add,  that  this  is  the 
only  dispute  in  which  we  were  engaged  from 
such  a  motive.  Very  erroneous  ideas  are  formed 
in  Europe  of  the  intolerance,  and  even  of  the 
religious  fervour  of  the  Spanish  colonists ! 

San  Luis  de  Cura,  or,  as  it  is  commonly  called, 
the  f^illa  deCura,  is  founded  in  a  very  barren  val- 
ley, lying  North-West  and  South-East,  and  ele- 
vated, according  to  mybarometrical  observations, 
two  hundred  and  sixty-six  toises  above  the  level 
of  the  ocean.     The  country,  with  the  exception 
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of  s^me  fruit-treeg,  is  almost  deMitute  of  r^gt- 
tation.  Tb^  dryness  of  the  flat  is  so  mucb  the 
greater,  because  several  rivers,  wfaieh  is  ratber 
extraordinary  in  a  country  of  primitive  rocks, 
lose  themselveii  in  crevices  in  the  ground.  The 
ili6  de  Las  Minas,  North  of  the  Villa  de  Cura, 
disappears  in  a  rock,  again  appears,  and  is  in- 
gulfed anew  without  reaching  the  lake  of  Valen- 
cia, toward  which  it  flows.  Ciira  resembieft  a 
village  more  than  a  town.  The  population  is 
only  four  thousand  souls ;  but  we  found  many 
persons  of  highly  cultivated  minds.  We  lodged 
with  a  feiiiily,  which  had  exdted  the  reseAttnettt 

* 

of  government  in  the  revolution  at  Oaraccas  in 
1 797.  One  of  the  sons,  after  having  languished 
in  a  dungeon,  had  been  sent  to  the  Havatmah, 
to  be  shut  up  in  a  strong  fortress.  With  wliat 
joy  his  mother  heard,  that,  after  our  return  from 
the  Oroonoko,  we  should  visit  the  Havannah ! 
She  entrusted  me  with  five  piastres,  *^  the  whole 
fruit  of  her  savings."  I  earnestly  wished  to  re- 
turn them  to  her ;  but  how  could  I  help  fearing 
to  wound  her  delicaey,  to  give  pain  to  a  rtiothcr, 
who  finds  a  charm  in  the  privations  she  imposes 
otk  herself?  All  the  society  of  the  town  was  as- 
sembled in  the  evening,  to  admire  in  a  magic 
lantern  the  views  of  the  great  capitals  of  Europ*. 
We  were  shown  the  palace  of  the  Tuileries,  and 
the  statue  of  the  great  Elector  at  Berlin.  It 
excites  a  singular  sensation,  to  ga^e  orf  ooi* 
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native  city  in  a  magic  lantern^  when  we  are  at 
a  didttttice  of  two  thousand  leagues  from  it ! 

An  apothecary,  who  had  been  rained  by  an 
nnhappy  propensity  fer  working  of  mines,  ao- 
companied  us  in  our  excursion  to  the  Serro  de 
Chacas,  very  riUi  in  aariferous  pyrites.  We 
continued  to  descend  the  southern  declivity  of 
the  Cordillera  of  the  coast,  in  which  the  plains 
of  Aragna  form  a  longitudinal  valley.  We 
passed  a  part  of  the  night  of  the  11th  at  the  vil- 
lage of  San  Juan,  remarkable  for  it*s  thermal 
waters ;  and  the  singalar  form  of  two  neighbour^ 
ing  mountains,  called  the  Mom>s  ^f  San  Jwm. 
Hiese  form  slender  peaks,  that  rise  from  a  wafi 
of  rocks  with  a  very  exteiteive  basis.  The  wi^l 
is  perpendicular^  and  MsemMes  the  l>evits  ff^aU, 
which  surrounds  a  part  of  the  group  of  moun-^ 
tains  in  the  HartK*.  These  being  perceived 
from  afar  in  the  Llanos,  afibct  the  ima^nation 
of  the  inhabitants  of  the  plain,  who  are  not  ao- 
costomed  to  the  least  unequal  ground,  and  the 
height  of  the  peaks  is  singularly  exaggerated 
by  them.  They  were  described  to  us  as  being 
placed  in  the  middle  of  the  steppes,  which  they 
In  i*6idity  bound  toward  the  North,  for  beycmd  a 
tMige  of  hills  called  La  Geilera.  Judging  from 
angles  taken  at  a  distance  of  two  miles,  these 
faitb  are  scarcely  more  than  a  hundred  and  fifty^ 

^  Dio  Tnfi^g  Maner,  near  Wemigerodo  m  Owmtrnj. 
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six  toises  higher  than  the  village  of  San  Juan, 
and  three  hundred  and  fifty  toises  above  the 
level  of  the  Llanos.  The  thermal  waters  glide 
out  at  the  foot  of  these  hills,  which  are  formed 
of  transition  limestone;  they  are  impregnated 
with  sulphuretted  hydrogen,  like  those  of  Ma- 
riara,  and  form  a  little  pool,  or  laguna,  in  which 
the  thermometer  rose  only  to  31  "S®. 

I  found  in  the  night  of  the  9th  of  March,  by 
very  satisfactory  observations  of  the  stfxrs,  the 
latitude  of  Villa  de  Cura  to  be.  10^  2^  47*.  The 
Spanish  officers,  who  carried  astronomical  in- 
struments to  the  Oroonoko,  on  the  expedition 
for  assigning  boundaries  in  1755,  certainly  took 
no  observations  at  Cura,  for  the  map  of  Caulin, 
and  that  of  La  Cruz  OmediUa,  place  this  town 
a  quarter  of  a  degree  too  far  South. 

The  Villa  de  Cura  is  celebrated  in  the  country 
for  the  miracles  of  an  image  of  the  Virgin, 
known  by  the  name  of  Nuestra  Senora  de  las 
Valencianos.  This  image,  found  in  a  ravine  by 
an  Indian,  about  the  middle  of  the  eighteenth 
century,  was  the  object  of  a  contest  between  the 
towns  of  Cura  and  San  Sebastian  de  Los  Reyes. 
The  viqars  of  this  last  town  asserted,  that. the 
Virgin  had  made  her  first  appearance  on  the 
territory  of  their  parish.  The  Bishop  of  Carac- 
cas,  in  order  to  put  an  end  to  the  scandal  of  this 
long  dispute,  caused  the  image  to  be  placed  in 
the  archives  of  his  bishoprick,  and  kept  it  thirty 
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years  under  seal.  It  wbs  not  rjestored  to  the 
iidiabitants  of  Cura^  till  1802.  Mr..Depons  has 
related  at  large  the  circumstances  of  this  singu- 
lar cause  *"• 

After  having  bathed  in  the, little  river  of  San 
Joan,  tl^e  bottom  of  which  is  of  basaltic  gruenr 
steiny  in  cool  and  limpid,  water,  we  continued 
our  journey  at  two  in  the  morning,  l^  Ortiz,  and 
P^rapara,'  to  the  Mesa  de  Pcja.  The  road.iof 
the  Llanos  being  at  that  time  infested  with  robt- 
bers,  several  travellers  joined  lis,  in  order  toform 
a  sort  of  caravan.  We  continued  going  down 
bill  during  six  or  seven  hours ;  and  we  skirted 
the  Cerro  de  Flares,  near  which  the  road  turns 
off,  that  leads  to  the  great  viUage/«of  San  Jose 
de  Tisnao.  We  passed  the  &rms  of  Luque.  and 
Juncalito,  to  enter  the  valleys,  which,  on  account 
of  the  bad  road,  and  the  blue  colour  of  the 
slates,  bear  the  names  of  Malpasso  and  Piedras 
azules. 

.This  ground  forms  the  ancient  shore  of  the 
great  basin  of  the  Steppes,  and  furnishes  inte- 
resting researches  to.  the  geologist.  We  tiiere 
find  trap  formations,  which,  probably  more  re- 
ceat  than  the  veins  of  diabasis  near  .the  town  of 
Caraccas,  seem  to  belong  to  the  rocks  of  igneous 
formation.  .  They  are  not  Icmg  and  narrow 
streams,  as  in  a  part  of  Auvergne,  but  large 

*  Vol.  iii,  p.  178. 
VQL.  IV.  T  » 
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sheets,  streams  that  apper  like  real  strata. 
The  lithoid  masses  cover  here,  if  we  may  use 
the  expression,  the  shore  of  the  ancient  interior 
sea ;  whatever  is  subject  to  destruction^  the  li<- 
quid  dejections,  the  scorise  filled  with  bubbles, 
have  been  carried  away.  Hiese  phenomena 
become  particularly  worthy  of  attention  by  the 
intimate  relations  that  are  observed  between 
the  phonolites  and  the  amygdaloids,  which  in- 
dubitably containing  pyroxenes  and  hornblende 
gruensleins,  fiorm  strata  in  a  transition  date. 
In  order  to  have  an  accurate  idea  of  the  whole 
«lthe  situation  and  superposition  of  these  rodcs, 
we  shall  name  the  formations  as  they  occur  in  a 
profile  drawn  from  North  to  South. 

We  find  at  first  in  the  Sierra  de  Mariara, 
which  belongs  to  the  northern  branch  of  the 
Cordillera  of  the  coast,  a  coarse-grained  granite; 
then,  in  the  valleys  of  Aragua,  on  the  borders  of 
the  lake,  and  in  the  islands  it  contains,  as  wdl 
as  in  the  southern  branch  of  the  chain  of  the 
coast,  gneiss  and  mica^late.  These  last  two 
rocks  are  auriferous  in  the  Quebrada  del  Ore, 
near  Guigue ;  and  between  Villa  de  Cura  and 
tbe  Morros  de  San  Jwm^  in  the  mountain  of 
Chacao.  T%e  gold  is  contained  in  pyrites,  which 
are  found  sometimes  disseminated  almost  im- 
perteptibly  in  the  whole  mass  of  the  gneiss*^ 

*  The  foar  metab,  which  are  found  dissemiaated  id  tin; 
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.  wd  sometimes  united  in  small  vaiiui  of  qvartz. 
.  Itf  ost  of  the  torrents  that  traYenie  the  niovntaiiis 
bear  along  with  them  grakts  of  gold.  The  poor 
inhabitants  of  Villa  de  Cura  and  San  Juan  have 
sometimes  gained  thirty  piaatiw  a  day  by  wash- 
tag  the  saad ;  but  most  commonfy,  in  spite  of 
their  industry,  they  do  not  in  a^week  find  parti- 
des  of  gold  of  the  talue  of  two  piastres,  and 
thwefore  few  persons  devote  themaslves  to  this 
uncertain  occupation.  Here,  however,  as  In 
every  place,  where  native  gc^d  and  auriferous 
.jpyrites  are  disseminated  in  the  rock,  or,  by  the 
destruction  of  the  rooks,  are  deposited  in  aUn- 
visd  lands,  the  people  ocmceiv^  the  most  exag- 
gerated ideas  of  the  metallic  riches  of  the  soil. 
But  the  success  of  the  WDrkiugs,  which  depends 
less  on  the  abundance  of  the  ore  in  a  vast  spaoe 
of  land,  than  on  if  s  accumulation  in  one  point, 
hais  not  justified  these  fi^vourable  pnepossessions. 
The  mountains  of  Chacoa,  bordered  by  the 
ravine  of  Tuoutunemo,  rises  seven  hundred  feet 
above  the  village  of  San  Juan,  It  is  fonned  of 
gneiss,  which,  especially  in  the  superior  strata, 
passes  into  mica-slate.  We  saw  the  remains  of 
.  ian  ancient  mine,  known  by  the  name  of  Real 
de  Santa  Barbara.  The  works  were  directed  to 
a  stratum  of  cellular  quartz  *,  full  of  polyedric 

\gnmite  rocks,  as  if  they  were  of  contemporaneous  fonuatiofi, 
are  gold,  tin,  titaniam,  and  cobalt. 

*  This  stratum  of  quarts,  and  tbe  gneiss  in  whidi  it  is 

t2 
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cavities,  mixed  with  iron  ocre,  containing  auri- 
ferous pyrites  and  small  grains  of  gold^  some- 
times, it  is  said/  visible  to  the  naked  eye.  It 
appears,  that  the  gneiss  of  the  Cerro  de  Chacao 
furnishes  still  another  metallic  deposite,  a  mix- 
ture of  copper  and  silver  ores.  This  deposile 
has  been  the  object  of  works  attempted  with 
great  ignorance,  by  some  Mexican  miners,  under 
the  superintendance  of  Mr.  Avalo.  The  gallery* 
directed  to  the  North-East,  is  only  twenty-£ve 
toises  long.  We  there  found  some  fine  speci- 
mens of  blue  carbonated  copper,  mingled  witli 
sulphat  of  barytes  and  quartz ;  but  we  could  not 
ourselves  judge,  whether  the  ore  contained  any 
argentiferous  fahierz,  and  whether  it  occuFred 
in  a  stratum,  or,  as  the  apothecary  who  was 
bur  guide  asserted,  in  real  veins.  This  much  is 
certain,  that  the  attempt  at  working  the  mine 
cost  more  ths^  twelve  thousand  piastres  in  two 
years.  It  would  no  doubt  have  been  more  pru- 
dent, to  have  resumed  the  works  on  the  aurife- 
rous stratum  of  the  Real  de  Santa  Barbara. 

oontainedy  lie  hor.  8  of  the  Freiberg  compass^  and  dip  70^  to 
the  SoDth-West.  Ala  hundred  toises  distance  from  the  au- 
riferous quartz,  the  gneiss  resumes  it*s  ordinary  situalioB, 
hor.  3-^»  witK^  CK)''  dip  tQ  the  North  Wfiat  A  few  strata 
of  gneiss  aboqnd  in  silvery  mica,  and  contfiin,  instead  of  gar- 
nests,  an  immense  quantity  of  small  octaedrons  of  pyrites. 
This  silvery  gneiss  resembles  that  of  the  famous  mise  of 
Himmelsfuersty  in  Saxony. 
^  La  Cueva  de  lo$  Mtxieano*, 
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The  zone  of  gneiss,  which  we  have  just  meir- 
tioned^  is,  in  the  chain  of  the.  coast,  from  the 
sea  to  the  Villa  de  Cura,  ten  leagues  broad. 
In  this  great  extent  of  land,  gneiss  and  mica- 
slate  are  found  exclusively,  and  these  constitute 
one  formation  *.  Beyond  the  town  of  Villa  de 
Cura  and  the  Cerro  de  Chacao,  the  aspect  of 
the  country  becomes  more  varied  to  the  eye  of 
the  geognost.  There  are  still  eight  leagues 
of  declivity  from  the  table-land  of  Cura,  to  the 
entry  of  the  Llanos ;  and>  on  the  southern 
slope  of  the  mountains  of  the  coast,  four  dif^ 

*  A  fbrmatioif  which  we  shall  call  gnmi'micaskLie,  and  which 
ia  peculiar  to  the  cAotH  of  the  toast  ttf  CaraecoM*  Five  formatioiBa 
miiat  be  diatiogaished,  aa  Messrs.  tod  Babh  and  Raiuner 
have  so  ablj  demoDstrated  in  tkeir  excelleot  papera  od 
Liandeck  and  the  Bieseogebirge,  oamelj  (a)  gftmiU;  (b) 
grmUie-fneiu;  (c)  gneiss  f  {d)  gneiss-micaslaU  f  (e)  fnifca-^laU. 
The  geogDOsts,  whose  researches  have  been  eonfined  to  a 
small  tract  of  land,  having  confoanded  these  formations^ 
which  nature  has  separated  in  several  coontries  in  the  mest 
distinct  manner,  have  admitted,  that  the  gneist  and  mica- 
slate  alternate  every  where  ita  snperimpoised  beds,  or  furnish 
uiaensible  transitions  from  one  rock  tO'  the  other.  IThesd 
traniitiona-and  alternating  superpositions  take  place  no  doubt 
in  formations  of  graniie^gneiss,  and  gnew'tnicMlate ;  but 
because  these  phenomena  are  observed  in  one  region,  it  does 
not  follow,  that  in  other  regions  we  do  not  find  very  distinct, 
circumscribed  formations  of  grOnUe,  giidsf.  and  mica-^late. 
The  same  considerations  may  be  applied  to  the  formations  of 
serpentine;  which  are  sometimes  isolated,  and  sometimes 
belong  to  the  eurite,  mica-slato,  and  gruenttein. 
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ment$^  they  might  be  taken  at  first  sight  for 
basaltes,  or  hornblendes  *".  Another  white  limiB^ 
stone,  compact,  and  containing  some  f^agmentA 
of  shells,  backs  the  Morros  de  San  Juan.  I 
could  not  see  the  line  of  junction  of  these  two 
limestones;  or  that  of  the  calcareous  formation 
^d  the  diabasis. 

The  transverse  valley,  that  descends  from 
Piedras  Negras  and  the  village  of  San  Juan  to- 
ward Parapara'and  the  Llanos,  is  filled  with 
trappeiem  i^ocks,  displaying  close  relations  with 
the  formation  oigteen  slates ^  which  they  oo^er. 
Sometimes  we  seem  to  see  serpentine,  sometimes 
gruenstein,  and  sometimes  dolerites  and  basaltes. 
The  arrangement  of  these  problematical  maases 
is  not  less  extraordinary.  Between  San  Juan, 
Malpasso,  and  Piedras  Azules,  they  form  strata 
parallel  to  each  other,  and  dipping  regularly  to 
the  North  at  an  angle  of  40®  or  50® ;  they  cover, 
even  in  concordant  stratification,  the  green  slates. 
Lower  down,  toward  Parapara  and  Ortiz^  where 
the  amygdaloids  and  phonolites  are  connected 
with  the  gruenstein^  every  thing  assumes  a 
basaltic  aspect.     Balls  of  gruenstein,  he£4)ed 

*  I  bad  an  opportunitj  of  examiniDg  again,  with  tiie 
greatest  care,  the  rocks  of  Sao  Jaan»  of  Chacao,  of  Parapara» 
and  of  Calabozoy  daring  my  stay  at  Mexico ;  where  I  formed^ 
Conjointly  with  Mr.  del  Rio,  one  of  the  most  distingaiahed 
pnpils  of  the  school  of  Freyberg,  a  geognostical  coUecfioif  kfi 
the'Cofegio  de  Mmeria  of  New  Spain. 


281 

upon  one  another,  form  those  rounded  cones, 
that  are  found  so  frequently  in  the  Mittelgebirge 
in  Bohemia^  near  Bilin,  the  country  of  phonolites. 
The  following  is  the  result  of  my  partial  obser- 
vations. 

The  gmensteinj  which  at  first  alternated  with 
strata  of  serpentine,  or  was  connected  with  this 
rock  by  insensible  transitions,  is  seen  alone, 
sometimes  in  strata  considerably  inclined,  and 
sometimes  in  balls  with  concentric  strata,  imh 
Tiedded  in  strata  of  the  same  substance.  It  lies, 
near  Malpasso^  on  green  slates^  steatitic,  mingled 
with  hornblende^  destitute  of  mica  and  grains 
of  quartz,  dipping  like  the  gruensteins  45^  to- 
ward the  North,  and  directed  like  them  N. 
75?  W. 

A  great  sterility  prevails  where  thesfe  green 
slates  predominate,  no  doubt  on  account  of  the 
magnesia  they  contain ;  which  (as  is  proved  by 
the  magnesian  limestone  of  England  *)  is  very 
inimical  to  vegetation.  The  dip  of  the  green 
slates  remains  the  same ;  but  by  degrees  the 
direction  of  their  strata  becomes  parallel  to  t^e 
general  diirection  of  the  primitive  rocks  of  the 
chain  of  the  coast.  At  Piedras  AzuleSy  these 
slates,  mingled  with  hornblende,  cover  in  cwi- 


*  Magnesian  RmesUme,  straw  jellow,  with  madrepore^  > 
beoealh  red  marl,  or  mnriatireroos  red  sandstone. 
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cardan t  stratification  a  bkickish  blue  slate*, 
very  fissile,  and  traversed  by  small  veins  of 
quai*tz«  The  green  slates  include  some  strata  of 
gruenstein^  and  they  even  (xmtain  balls  of  this 
substance.  I  nowhere  saw  the  green  slates 
alternate  with  the  black  slates  of  the  ravine  of 
Piedras  Axules  i  at  the  line  of  junction,  these 
two  slates  appear  rather  to  pass  one  into  (he 
other,  the  green  slates  becoming  of  n  pearl-gray 
in  proportion  as  they  lose  their  hornblende. . 

Farther  South,  toward  Parapara  and  OrtiSi 
the  slates  disappear.  They  are  concealed  under 
a  trap  formation  more  varied  in  it's  aspect 
The  soil  becomes  more  fertile ;  the  rocky  masses 
alternate  with  strata  of  clay,  which  appear  to  be 
produced  by  the  decomposition  of  the  sfrum- 
steins,  the  amygdaloids  and  the  phonolUes. 

The  gruenstein,  which  farther  North  was  less 
granulous,  and  passed  into  sespentine,  here 
assumes  a  very  different  character.  It  cimtains 
balls  of  mandelstein,  or  amygdaloid^  of  eight  or 
ten  inches  diameter.  These  balls,  sometimes  s^ 
little  flattened,  are  divided  into  concentric  layers^ 
This  is  the  effect  of  decomposition.  The  nucleu 
is  almost  as  hard  as  basalt.  They  are  ioter 
mingled  with  little  cavities,  owing  to  bubb 

.  *  The  two  forniaUoDs  of  grceii  and  blackish  h\xMi  ski 
are  directed  N.  62**  E.  (or  hor.  a-4),  and  dip  70*^  N.  W. 
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of  gas,  filled  with  green  earth,  and  crystals  of 
pyrbxene  and  mesotype.  ^Pbeir  basis  is  grayish 
bine,  rather  sof%,  and  displays  small  nihite  spots, 
which,by  the  regular  fomi  they  aflfect,Isho«ild€on- 
ceive  to  be  decomposed  feld-i^r.  Mr.  von  Bnch 
has  examined  with  a  powerful  lens  the  species  we 
brought.  He  bag  discovered,  that  each  crystal 
of'  pyroxene,  envelopped  in  the  earthy  mass,  is 
separated  from  it  by  fissures  parallel  to  the  sidles 
of  the  erysftal:  These  fissures  seem  to  be  the 
effect  of  a  contraction,  which  the  mass  or  basis 
of  the  fHandehtein  has  undergcmfe.  I  sometimes 
saw  these  balls  ofmandelstein  arranged  in  strata, 
and  separated  from  each  other  by  beds  of 
gruenstein  of  ten  or  fourteen  inches  thick; 
sometimes  (and  this  situation  is  the  most  com- 
mon) the  balls  of  mandelsteiriy  two  or  three  feet 
in  diameter,  are  found  in  h^ps,  and  form  little 
mounts  with  rounded  summits,  like  the  sphe- 
roidal basaltes.  The  day,  which  separates  these 
amygdaloid  concretions,  arises  from  the  decom- 
posiiion  of  their  crust.  They  acquire  by  the 
contact  of  the  air  a  very  thin  coating  of  yellow 
o<*re. 

8outh-West  of  the  village  of  Parapara  rises 
tlie  little  Cerro  de  Flores,  which  is  distinguished 
fr«om  afar  in  the  steppes.  Almost  at  it's  foot, 
amd  in  the  midst  of  the  mandelstein  tract,  which 
vire  have  just  been  describing,  a  porphyritic 
plionolite,  a  mass  of  compact  feld-spar,  of  a 
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greenish  gray,  or  mountain  green,  contiuning 
long  crystals  of  vitreous  feldspar^  appears  ex- 
posed. It  is  the  real  porphjfrschiefer  of  Werner ; 
and  it  would  be  difficult  to  distinguish^  in  a 
collection  of  stones,  the  phonolite  of  Parapara 
from  that  of  Bilin  in  Bohemia.  It  does  not 
however  here  form  rocks  with  grotesque. shapes 
but  little  hills  covered  with  tabular  blocks^  large 
plates  extremely  sonorous,  translucid  <m  the 
edges>  and  wounding  the  hands  when  brdcen. 

Such  are  the  successions  of  rocks^  which  I 
described  on  the  spot^  as  I  progressively  fonn4 
them^  from  the  lake  of  Tacarigua  to  the  entrance 
of  the  steppes.  Few  places  in  Europe  display  a 
geological  constitution  so  well  worthy  of  being 
studied.  We  saw  there  in  succession  six  for- 
mations : 

mica-slate  gneiss ; 

green  slate  (transition) ; 

black  limestone  (transition) ; 

serpentine  and  gruenstein ; 

amygdaloid  (with  pyroxene)  ;  and 

phonolite. 
I  must  observe  in  the  first  place,  that  the  sub- 
stance, which  we  have  just  described  under  the 
name  of  grtien^^ejit,  in  every  respect  resembles 
that,  which  forms  layers  in  the  mica-slate  of 
Cape  Blanc^  and  veins  near  Caraccas  *.    It  dif- 

*  See  above^  vol.  iii^  p.  406 }  and  p.  69  of  the  prosest 
Tolumc. 
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fers  only  by  containing  neither,  quartz,  nor 
garnets^  nor  pyrites.  The  intimate  relationis, 
that  we  observed  near  the  Cerro  de  Chacao, 
between  the  gruenstein  and  the  serpentine^ 
cannot  surprise  these  geognosts,  who  have 
studied  the  mountains  of  Franconia  and  Silesia. 
Near  Zobtenberg  ^,  a  serpentine  rock  alternates 
also  with  gabbro.  In  the  country  of  Glatz^  the 
fissures  of  the  gabbro  are  filled  with  a  steatite  of  a 
greenish  white  colour ;  and  the  rock^  which  was 
long  thought  to  belong  to  the  gruenstein&f*^  is  an 
intimate  mixture  of  feld-spar  and  diallage. 

The  gruensteins  of  Tncutunemo,  which  we 
c<Aisider  as  ccmstituting  the  same  formation 
with  the  serpentine  rock^  contain  veins  of  mala- 

*  Betweep  Tampadel  and  Silsterwias  (Buch^  Geogn.  Beob. 
vol.  iy  p.  69  ;  ^nd  ffaturf.  Freunde  zu  Berlin,  1810,  vol.  iv, 
p.  144). 

f  leop.  de  Buck,  De$cr,  de  Landeek,  traDslated  by  Mr. 
d'AabaissoQ,  p.  26.  In  the  moantains  of  Bareitb,  in  Fran- 
cooia^  80  abundant  in  grtiensiem  and  ierpentine,  these  two  for- 
mations are  not  connected  together.  The  serpentine  there 
belongs  rather  to  the  schistoid  hornblende  (homblendschi^erj, 
as  in  the  island  ofCuba.  Near  Gnanaxnato,  in  Mexico^,  I  saw 
it  alternating  with  syenite.  These  phenomena  of  serpentine 
rocks  forming  layers  in  earite  (weiuteinj,  in  schistoid  horn* 
blende,  in  gMro,  and  in  syenite,  are  so  mneh  the  more  re. 
markable,  as  the  great  mass  of  gametiferoas  serpentines, 
which  are  found  in  the  moantains  of  gneiss  and  mica-slate^ 
form  little  distinct  mounts,  masses  not  covered  by  other  for- 
mations. It  is  not  the  same  in  the  mixtures  of  serpentine 
%nd  grannlous  limestone. 


ciiite  aiid  copper  pyrites.     These  saine  me/o/b- 
yh^us  situations  are  found  aleo  in  Francooia  in 
th€  gruensteins  of  the  mountains  of  Steben  and 
Lic^tenberg.     With  respect  to  the  green  slates 
of  Malpafiso;  which  bear  all  the  charaoteni  of 
transition  slates,  they  are  identical  with  those, 
.which  Mr.  von  Buch  has  so  well  deflcribed, 
near  Scho^iaU  in  Silesia.    They  pontain  beds  of 
gruenstein,  like  the  slates  of  the  mountains  of 
.  Steben,  which  we  have  just  mentioned  *.    The 
black  limestone  of  the  Morros  de  San  Jaan,  is 
also  a  transition  limestone.    It  forms  perhafis  a 
subordinate  stratum  in  the  slates  of  Malpasso. 
lliis  situation  would  be  analogous  to  what  is 
observed  in  several  parts  of  Switzerland-f?.   The 
slatj/  zone,  the  centre  of  which  is  the  ravine  of 
Piedras  Azules,  appears  divided  into  two  for- 
mations.    On  some  points  we  think  we  observe 
one  passing  into  the  other.     The  gruensteins, 
which  begin  again  to  the  South  of  these  slates, 
appear  to  me  to  differ  little  from  those  found 

*  Bucht  AS  above,  vol.  i,  p.  76.  On  adi'ancin|>^  into  tlie 
.  adit  for  draioiQg  the  niioe  fFriedrich-fVUhelmstoilenJ,  which  I 
caused  to  be  bcguo  in  1794^  uear  Steben,  and  which  is  jetoolj 
340  toises  long,  in  the  transition  date  have  successively  been 
found  subordinate  strata  of  pure  and  porphjritic  gruentteint 
strata  of  Ijdian  stone  and  ampelitc  (alaunschirferj ,  and  strata 
of  fine  grained  gruenstein.  All  these  strata  characterize  At^ 
,  transition  slates. 

+  For  instance  at  the  Glvshorn,  at  the  Col  de  Halme,  ^c 
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North  of  the  ravine  ^of  Piedras  Azules.  I  did 
not  see  there  any  pyroxene;  but  on  the  very 
spot  I  recognised  a  number  of  crystals  in  the 
qnmfgdaloid^  which  appeal's  so  strongly  linked 
to  the  gruensteifi,  that  they  alternate  several 
times. 

The  geognost  may  consider  his  task  as  ful- 
filled,  when  he  has  traced  with  accuracy  the 
poutions  of  the  divers  strata ;  and  has  pointed 
out  the  analogies,  which  these  positions  display, 
with  what  has  been  observed  in  other  countries. 
But  how  can  he  avoid  being  te^npted  to  ascend 
to  the  origin  of  so  many  different  substajices, 
and  to  inquire  how  fai*  the  dominion  of  fire  has 
extended  in  the  mountains,  that  bound  the 
great  basin  of  the  steppes  ?  In  researches  on 
the  position  of  rocks,  we  have  generally  to  com- 
plain of  not  sufficiently  perceiving  the  connexion 
between  the  masses,  which  we  believe  to  be  su- 
perimposed on  one  another.  Here  the  difficulty 
seems  to  arise  from  the  too  intimate  and  too 
numerous  relations  displayed  by  rocks,  that  are 
thought  not  to  belong  to  the  same  family. 

The  phonoUte  (or  leucostine  compacte  of  Mr. 
Cordier)  is  pretty  generally  regarded  by  all^ 
who  have  at  once  examined  burning  and  extin- 
guished volcanoes,  as  a  flow  of  lithoid  laya.  I 
found  no  real  basaltes,  or  dolerites;  but  the 
presence  of  pyroxene  in  the  amygdaloid  of  Para- 
para  leaves  little  doubt  of  the  igneous  origin  of 
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those  spheroidal  masses^  fisstti*ed,  and  ftill  of 
cavities.  Balls  of  this  amygdaloid  are  enchased 
in  the  grmenstein ;  and  this  jfrti^n^f em  alternates 
on  one  side  with  a  green  slate,  on  the  other 
with  the  serpentine  of  Tucutunemp.  Here  then 
is  a  connexion  sufficiently  intimate  established 
between  the  phonolites  and  the  green  slates, 
between'  the  pyroxenic  amygdaloids  and  the 
serpentines  containing  copper  ores^  between  vol- 
canic substances  and  others  that  are  included 
under  the  vague  names  of  trcmsiiian  traps.  All 
these  masses  are  destitute  of  quartz  like  the 
real  trap-porphyries,  or  volcanic  trachytes.  Tim 
phenomenon  is  the  more  remarkable^  as  the 
gruensteins,  which  are  called  primitive,  ahnost 
always^contain  quartz  in  Europe.  The  most 
general  dip  of  the  slates  of  Piedras  Azules,  of 
the  gruensteins  of  Parapara,  and  of  the  pyroxenic 
amygdaloids  imbedded  in  strata  of  gruenstein, 
do  not  follow  the  slope  of  the  ground  from  North 
to  South,  but  is  pretty  regularly  towai'd  the 
North.  The  strata /a//  toward  the  chain  of  the 
coast,  as  substances  that  had  not  been  in  fusion 
would  do.  Can  we  admit,  that  so  many  alter- 
nating rocks,  imbedded  one  in  the  other,  have 
a  common  origin  ?  The  nature  of  the  phonolite^ 
which  are  Hthoid  lavas  with  a  feld-spar  basis, 
and  the  nature  of  the  green  slates  mingled  with, 
hornblende,  oppose  this  opinion.  In  this  state 
of  things  we  m^y  choose  between  two  solutions 


289 

of  the  problem  in  question.  In  one  o(  these 
solutions^  the  phonolite  of  tbe  Cerro  de  Flores 
is  to  be  regarded  as  the  sole  volcanic  production 
of  the  tract ;  and  we  are  forced  to  unite  the 
pjrroxenic  amygdaloids .  with  the  rest  of  the 
gruensteins  in  one  single  formation^  that  which 
is  £k>  common  in  the.  transition  mountains  of 
Europe,  considered  hitherto  as  not  volcanic.  In 
the  other  solution  of  the  problem,  the  masses  of 
{Aonolite,  aipygdalpid,  and  gruenstein^  which 
are  found  in  the  South  of  the  ravine  of  Piedras 
Asnles,  are  separfited  from  the  gruensielns  and 
serpentine  rocks,  that  cover  the  declivity  of  the 
mountains  I^orth  of  the  ravine.  In  the  .pi*esent 
state  of  knowledge,  I  find  diffiqultios.  almost 
equally  great,  in  adopting  either  of  these  suppo- 
sitions :  but  I  have  no  doubt,  that,  whea  the:  real 
gruensteins  (not  the  hornblende  griien9teins) 
oontained  in  the  gneiss  and  mica-^l^teis,  shall 
have  been  more  attentively  examined  in.  other 
places;  when  the  . basal tes,  (with  pyroxene), 
forming  strata  in  primitive  rocks  ^  and  the 
diabases  and  amygdaloids  in  the  transition 
mountains,  shall  have  been  carefully  studied ; 
when  the  texture  of  the  masses  shall  have  been 
subjected  to  a  kind  of  mechanical  analysis,  and 

*  For  .fo$tance,  at  Krobsdorf  in  Silesia,  a  stratum  of 
bAtaltes  bai  been  recogoized  in  the  mica- slate  by  t\io 
eelebrated  geogoosts,  Messrs*  von  Buch  and  Raumer.  (^Fom 
Granite  de$  BiesengelirgeSfWVS,  p.  70.) 

VOt.  IV.  U 
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the  hombleudee  better  distinguished  from  the 
pyroxenes  ^,  and  the  gruensteines  from  the  do- 
lerites ;  a  great  number  of  phenomena,  which 
now  appear  solitary  and  obscure,  will  be  ranged, 
as  it  were  of  themselves,  under  general  laws. 
The  phonolites  and  other  rocks  of  igneous  ongm 
at  Parapara  are  so  much  the  more  interesting, 
ns  they  indicate,  ancient  eruptions  in  a  gtamtic 
zcne;  as  they  belong  to  the  shore  of  the  baaiii 
of  the  steppes,  as  the  basaltes  of  Harusch  belong 
to  the  shore  of  the  desert  of  Sahara  *f-;  and 
lastly  as  they  are  the  only  rocks  of  the  kind  we 
observed  in  the  mountains  of  the  Capitania 
General  of  Caraccas,  which  are  also  destitute  <tf 
trachytes,  or  trap  porphyry,  basaltes,  and  vol- 
canic productions  %. 

The  southern  declivity  of  the  chain  of  the 
West  is  pretty  steep ;  the  steppes,  according  to 
my  barometrical  measurements,  being  a  thou- 
sand feet  lower  than  the  bottom  of  the  basin  of 
Aragua.    From  the  extensive  table-land  of  the 

*  The  gruensteins  or  diabases  of  tlie  Fichtelgebirgo  in 
Fraiicoiiia>  which  belong  to  the  transition  slate^  sometiiDes 
^  contain  pyroxenes.      See  Gaidfius  tmd  Bisekqf  tttber  dm 
fSMelg^irge,  vol.  if  p.  172 — 174. 

t  Homemann,  Voyage  en  Afriquef  vol.  i,  p.  81 ,  and  the 
exoeiient  Geography  of  Mr.  Ritter^  vol.  i^  p.  372. 

X  Prom  the  Rio.  Negro  to  the  coasts  of  Comana  and 
Caraccas^  to  the  East  of  the  mountains  of  Merida,  wfaieh  wt 
did  not  visit. 
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Villa  de  Cara  we  descended  toward  the  banks 
of  the  Rio  Tacutunemo,  which  has  hollowed 
itself  out  in  a  serp^tine.  rock  a  longitudinal 
valley  directed  from  East  to  W6st^  at  nenrly  the 
same  level  as  La  Victoria*  A  transverse  valient, 
lying  generally  North  and  South,  led  us  thence 
into  the  Llanos,  by  the  villages  of  Parapara  and 
Ortiz.  It  grows  very  narrow  in  several  parts. 
Basins,  the  bottom  of  which  is  perfectly  hori- 
zontal, communicate  together  by  narrow  passes 
with  steep  declivities.  'Hiey  were  no  doubt 
formerly  small  lakes,  which  by  the  accumulation 
of  the  waters,  or  by  some  more  violent  catas- 
trophe, broke  down  the  dykes,  by  which  they 
were  separated^  This  phenomenon  is  found  in 
both  continents,  wherever  the  longitudinal  val- 
leys are  examined,  that  form  the  passages  of 
the  Andes,  the  Alps*,  or  the  Pyrennees.  It  is 
probable,  that  the  irruption  of  the  waters  toward 
the  Llanos  have  given  by  extraordinary  rents 
tlie  form  of  ruins  to  the  Morras  of  San  Juan  and 
of  San  Sebastian.  The  volcanic  tract  of  Para- 
para and  Ortiz  is  now  only  30  or  40  toises  above 
the  Llanos.  The  eruptions  consequently  took 
place  at  the  lowest  point  of  the  granitic  chain. 

In  the  Mesa  de  Paja^  in  the  9th  degree  of 
latitude,  we  entered  the  basin  of  the  Llanos.  TTie 

*  I  remind  travellers  of  the  road  from  the  vaHey  of  Ursern 
to  the  hospice  of  St.  Gothard^  and  thence  to  Airolo. 

u2 
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Sun  was  almost  at  the  zenith ;  the  earthy  wher- 
ever it  appeared  sterile  and  destitute  of  vegeta- 
tion, was  at  the  temperature  of  48^  or  50^*. 
Not  a  breath  of  air  was  felt  at  the  height  at 
which  we  were  on  our  mules ;  yet,  in  the  midst 
of  this  apparent  calm,  whirls  of  dust  incessantly 
arose,  driven  on  by  those  small  currents  of  air, 
that  glide  only  over  the  surface  of  the  ground, 
and  are  occasioned  by  the  difference  of  temr 
perature,  which  the  naked  sand  and  the  spots 
covered  with  herbs  acquire.    These  sand  winds 
augment  the  suffocating  heat  of  the  air.    E/very 
grain  of  quartz,  hotter  than  the  surrounding  air, 
radiatei^  heat  in  every  direction ;  and  it  is  dif- 
ficult to  observe  the  temperature  of  the  atmos- 
phere, without  these  particles  of  sand  striking 
againi^t  the  bulb   of  the   thermometer.      All 
around  us,  the  plains  seemed  to  ascend  toward 
the  sky,  and  that  vast  and  profound  solitude 
appeared  to  our  eyes  like  an  ocean  covered  with 
seaweeds.    According  to  the  unequal  mass  of 
vapours  difiused  through  the  atmosphere,  and 
the  variable  decrement  in  the  temperature  of  the 
different  strata  of  air,  the  horizon  in  some  parts 
was  clear  and  distinct;  in  other  parts  it  ap- 
peared undulating,  sinuous,  and  as  if  striped. 
The  earth  there  was  confounded  with  the  sky. 

*  Reaumur's  Uiermoineter,  buried  in   the  mihI,  rose  to 
38  4*  and  40\ 
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Through  the  dry  fog,  and  strata  of  v^>oar,  the 
trunks  of  palm-trees  were  seen  from  afar. 
Stripped  of  their  foliage,  and  their  verdant  sum- 
mits, these  trunks  appeared  like  the  masts  of  a 
ship  discovered  at  the  horizon.^ 

Tkere  is  something  awful,  but  sad  and 
gloomy,  in  the  uniform  aspect  of  these  Steppes. 
Every  thing  seems  motionless ;  scarcely  does  a 
small  cloud,  as  it  passes  across  the  zenith,  and 
announces  the  approach  of  the  rainy  season, 
sometimes  cast  it*8  shadow  on  the  savannah. 
I  know  not  whether  the  first  aspect  of  the  Llanos 
excite  less  astonishment  than  that  of  the  chain 
of  the  Andes.  Mountainous  countries,  whatever 
maybe  the  absolute  elevation  of  the  highest  sum- 
mits, have  an  analogous  physiognomy ;  but  we 
accustom  ourselves  with  difficulty  to  the  view  of 
the  Llanos  of  Venezuela  and  Casanare,  to  that 
of  the  Pa^npas  of  Buenos-Ayres  and  of  Chaco, 
which  recall  to  mind  incessantly,  and  during 
journeys  of  twenty  or  thirty  days,  the  smooth 
surface  of  the  ocean.  I  had  seen  the  plains  or 
Llanos  of  La  Mancha  in  Spain,  and  the  heaths 
(ericeta)  that  extend  firom  the  extremity  of  Jut- 
land through  Luneburg  and  Westphalia  '*,  to 
Belgium.  These  last  are  real  Steppes,  of  which 
man  during  several  ages  has  been  able  to  sub- 

*  The  smoothest  parts  of  these  heaths   fHtkltlandJ   are 
found  between  Oldeobourg  and  Osnabruck^  near  Frisoyde. 
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ject  only  some  small  portions  to  cultivation ; 
but  the  plains  of  the  West  and  North  of  Europe 
present  a  feeble  image  of  the  inunense  Llaiios  of 
South  America.  It  is  in  the  South-East  of  our 
continent^  in  Hungary  between  the  Danube  and 
the  Theiss ;  in  Russia^  between  the  Borysthenes 
the  Don^  and  the  Wolga,  that  we  find  those 
vast  pastures^  which  seem  to  have  been  levelled 
by  a  long  abode  of  the  waters,  and  terminate 
the  horison  on  every  side.  The  plains  of  Hun- 
gary, where  I  traversed  them,  on  the  frontieri  of 
Germany,  between  Presburg  and  OBdenburg, 
strike  the  imagination  of  the  traveller  by  the 
constant  display  of  the  miragey  or  extraohiinary 
refractions;  but  their  greatest  extent  is  more 
to  the  East,  between  Czegled^  Debrecsin, 
and  Tittel  *,  which  has  only  two  outlets,  one 

*  These  vast  steppes  of  Hungary  arc  elevated  only  thirty 
or  forty  toifes  above  the  level  of  the  sea,  which  is  more  thas 
c^ishty  leagues  distaot  from  them.  (Wahlenberg,  Flora  Car* 
path«,  p.  82.)  BaroD  Podmanitzky^  highly  distinguished  lor 
his  knowledge  of  the  physical  sciences,  caused  the  lextl  of 
these  plains  to  be  taken^  on  account  of  a  canal  projected  be- 
tween the  Danube  and  the  Theiss.  He  found  the  line  ofdioi- 
swnt  or  the  convexity  of  the  ground^  which  slopes  on  each 
side  toward  the  beds  of  the  two  rif  ers,  thirteen  toisea  above 
the  height  of  the  Danube.  Several  leagues  sqnajre  are  des* 
titute  of  villages  and  farms.  Those  pastures,  which  constitute 
the  horizon,  are  called  in  the  country  Puszta.  These  plains, 
intermingled  with  marshes  and  sandy  tracts^  are  found  on  this 
side  of  the  Theiss  between  Czegled,  Csaba,  Komloas,  and 
Szarwass  >  beyond  the  Theiss,  between  Debreczin^  Karesag, 
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near  Gran  and  Waitzen;    the  other  between 
Belgrade  and  Widdin. 

The  different  parts  of  the  world  have  been 
supposed  to  be  characterized  by  sayings  that 
Europe  has  it's  heatlia,  Asia  it's  steppes,  Africa 
it's  deserts,  and  America  it's  savwmahs ;  but  by 
this  distinction  contra^  are  established^  that 
are  not  founded  either  on  the  nature  of  things, 
or  the  genius  of  langu^^es.  The  existence  of  a 
heath  always  supposes  an  association  of  plants 
of  the  femily  of  ericce ;  the  steppes  of  Asia  are 
not  every  where  covered  with  saline  plants ;  the 
savannahs  of  Venezuela  furnish  not  only  the 
gramina^  but  with  them  small  herbaceous  mi- 
mosas,  legumina,  and  other  dicotyledonous 
plants.  The  plains  of  Songaria,  those  which 
extend  between  the  Don  and  the  Volga^  and 
the  PiAszta,  of  Hungary^  are  real  savannahs^ 
pasturages  aboundmg  in  grasses ;  while  the  sa- 
vannahs to  the  East  and  West  of  the  Stcmy 
Mountains  and  of  New  MexicQ  produce  cheno- 
podiums,  containing  carbooat  and  muriat  of 
soda  *.  Asia  has  real  deserts,  destitute  of  vege- 
tation, in  Arabia,  in  Gobi^  and  in  Persia.    Since 

and  ScoboBzlo.  I  calculated,  accordjog  to  the  map  of  Lipsk  jj 
the  area  of  these  plains  of  the  interior  bcuin  of  Hifngary  to  be 
two  thpDsaad  five  handred  or  three  thousand  aquare  leagues, 
of  twenty  to  a  degree.  Between  Czegled,  Szotnbk,  and 
Ketskemety  the  plain  is  almost  a  sea  of  sapd. 

*  North-West  of  the  Missoiiry,  and  North  of  the  Rio 
Zaguaoanas,  which  flows  into  the  Bio  Colorado  qf  California 


296 

we  have  become  better  acquainted  with  the  de- 
serts in  the  interior  of  Africa^  so  long  and  so 
vaguely  confpunded  together  under  the  name  of 
desert  of  Sahara'  (Zahra)  ;  it  has  been  observed^ 
that  in  this  continent,  toward  the  East,  savan^ 
nahs  and  pastures  are  found,  as  in  Arabia,  set 
in  the  midst  of  naked,  and  barren  tracts.  It  is 
these  last>  these  desei-ts  covered  with  gravel,  and 
destitute  of  plants,  that  are  almost  eatiiidy 
wanting  in  tlie  New  World.  I  saw  them  only 
in  the  low  part  of  Peru,  between  Amotapie  and 
Coquimbo,;  on  the  borders  of  the  SouthrSea« 
Thesci  are  called  by  the  Spaniards  not  Lianas^ 
but theD^e^ier'/o^of Sechura  and  Atacamez.  This 
solitany  tmct  is  not  broad,  but  four  hundred  and 
jforty  leagues  long.  The  rock  pierces  every 
where  through  the  quicksands.  No  drop  of 
rain  ever  falls  on  it ;  and,  like  the  desert  of  Sa- 
hara, to  the  North  of  Tomblictoo,  the  Pemvian 
desert  affords,  near  Huaura,  a  rich  mine  of  native 
salt.  Every  where  else,  in  the  New  World, 
there  are  plains,  desert  because  not  inhabited, 
but  no  real  deserts  ^. 
The  same  phenomena  are  repeated  in  the  most 

tlie  plains  contain  gypsum  and  sal  gem.    See  my  Mexican 
Atlas,  PI.  1. 

*  We  are  ahuost  tempted,  however,  to  call  that  vast  and 
saady  taUe-land  of  Brazil^  the  Campos  do$  Parecis,  which  gi?es 
birth  to  the  rivers  Tapigos,  Paragaay ,  and  Madeira,  and  which 
reaches  the  snmroit  of  the  highest  moontains,  a  desert.  Al- 
most destitute  of  vegetation,  it  reminds  us  of  Gobi  in  Mungolra. 
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distant  re^ons ;  and,  instead  ofdesigoating  those 
vast  plains  destitute  of  trees  by  the  nature  of  the 
plants  they  prodace,  it  seems  natural  to  distin- 
guish  them  into  i/e^er^^,  and  steppes  or  savannahs  i 
into  bare  lands  without  any  appearance  of  vege- 
tation, and  lands  covered  with  gramina  or  small 
plants  of  the  dicotyledonous  tribe.  The  savan* 
nahs  of  America,  especially  those  of  the  tempe- 
rate zone,  have  in  many  works  been  designated 
by  the  name  of  prairies  * ;  but  this  term  appears 
to  me  little  applicable  to  pastures  that  are  often 
very  dry,  though  covered  with  grass  of  four  or 
five  feet  in  height.  The  Lianas  and  the  Pampas 
of  South  America  are  real  steppes.  Tliey  dis- 
play a  beautiful  verdure  in  the  rmny  season,  but 
in  the  time  of  great  drought  assume  the  aspect 
of  a  desert.  The  grass  is  then  reduced  to  pow- 
der; the  earth  cracks;  the  alligator  and  the 
great  serpents  remfin  buried  in  the  dried  mud, 
till  awakened  from  their  long  lethargy  by  the 
first  showers  of  spring.  These  phenomena  are 
observed  on  barren  tracts  of  fifty  or  sixty  leagueiE( 
in  length,  wherever  the  savannahs  are  not  tra- 
versed by  rivers ;  for  on  theborders  of  rivulets, 
and  around  little  pools  of  stagnant  water,  the 
traveller  finds  at  certain  distances,  even  during 
the  period  of  the  great  droughts,  thickets  of 
mauritia,  a  palm,  the  leaves  of  which,  spread 
out  like  a  fan,  preserve  a  brilliant  verdure. 

*  The  French  word  for  tneadcwa,    £d. 
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The  steppes  of  Asia  are  all  beyond  the  tropicSj 
and  form  very  elevated  table-lands.  America 
also  displays  savannahs  of  considerable-extent  on 
the  backs  of  the  mountains  of  Mexico,  Pern,  and 
Quito;  but  it's  most  extensive  steppes^  the 
Llanos  of  Cumana,  Caraccas,  and  Meta,  are 
little  raised  above  the  leyel  of  the  ocean,  and  all 
bekmg  to  the  Equinoctial  zone.  These  circum- 
stances give  them  a  peculiar  character.  Tliey 
have  not,  like  the  steppes  of  southern  Asia,  and 
the  deserts  of  Persia,  those  lakes  without  issue, 
tho^e  small  systems  of  rivers,  that  lose  them- 
selves either  in  the  sands,  or  by  subterraneous 
filtrations.  Tlie  Llanos  of  America  are  inclined 
toward  the  East  and  South ;  and  their  running 
waters  are  branches  of  the  Oroonoko. 

The  course  of  these  rivers  had  once  led  me  to 
believe,  that  the  plains  formed  table-lands,  raised 
at  least  from  one  hundred  to  one  hundred  and 
fifty  toises  above  the  level  of  the  ocean.  I  sup- 
posed, that  the  deserts  of  interior  Africa  were 
also  at  a  considerable  height;  and  that  they 
rose  one  above  another  like  stages,  from  the 
coast  to  the  interior  of  the  continent.  No  baro- 
meter has  yet  been  carried  into  the  Sahara. 
With  respect  to  the  Llanos  of  America,  I  found 
by  barometric  heights  observed  at  Calabo2so,  at 
the  Villa  del  Pao,  and  at  the  mouth  of  thi&  Meta, 
that  their  height  is  only  forty  or  fifty  toises  above 
the  level  of  the  sea.    The  fall  of  the  rivers  is 
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extremely  gentle^  often  nearly  imperceptible: 
and  therefore  the  least  wind,  or  the  swelling  of 
the  Qroonoko,  canses  a  reflnx  in  those  rivers 
that  flow  into  it.  The  Indians  believe  they  de* 
scend  during  a  whole  day  in  navigating  from 
dmr  mouths  toward  their  sources.  The  waters 
that  descend  are  separated  from  those  that  flow 
back  by  a  great  body  of  stagnant  wate^,  in  which 
the  equilibrium  being  disturbed,  wfairlpods  are 
formed,  that  are  dangerous  for  boats* 

Hie  chief  characteristic  of  the  savannahs  or 
steppes  of  South  America  is  the  absolute  want 
of  hills  and  inequalities,  the  perfect  level  of 
every  part  <tf  the  soil.  Accordingly  the  Spanish 
conquerors,  who  first  penetrated  from  Cioro  to 
the  banks  of  the  Apure^  did  not  call  them  de- 
serts, or  1  savannahs,  ov  meadows,  but  plains, 
Uanos.  Often  in  a  space  of  thirty  square  leagues 
there  is  not  an  eminence  oi  a  foot  high.  This 
resemblance  to  the  surface  of  the  sea  strikes  the 
imagination  most  powerfully,  where  the  pkiins 
arealtogetherdestituteof  palm--trees;  and  where 
the  mountains  of  the  shore  and  of  the  Oroondko 
are  so  distant,  that  they  cannot  be  seen,  as  in 
the  Mesa  de  Pavanes.  A  person  would  be 
tempted  there,  to  take  the  altitude  of  the  Sun 
with  a  quadrant,  if  the  horizon  of  the  land  were 
not  constantly  misty^  on  account  of  the  variable 
display  of  refraction.  This  equality  qf  surface 
is  still  more  perfect  in  the  meridian  of  Calabozo, 
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than  toward  the  East,  between  the  Cari,  La 
Villa  del  Pao,  and  Nueva  Barcelona;  but  it 
reigns  without  interruption  from  the  mouths  of 
the  Oroonoko  to  La  Villa  de  Araure  and  Ospinos, 
under  a  parallel  of  a  hundred  and  eighty  leagues 
in  length ;  and  from  San  Carlos  to  the  savannahs 
of  Caqueta,  on  a  meridian  of  two  hundred 
leagues  *•  It  particularly  characterizes  the  new 
continent,  as  it  does  the  low  steppes  of  Aria, 
between  theBorysthenes  and  theWolga^between 
the  Irtisch  and  the  Obi  ^.  The  deserts  of  cen- 
tral Africa^  of  Arabia,  Syria,  and  Persia,  Gobi, 
and  Casna^:,  present  on  the  contrary  many  in- 
equalities, ranges  of  hiUs,  ravines  without  water, 
and  rocks  that  pierce  the  sands  §. 

The  Llanos,  however,  notwithstanding  the  s^ 
parent  uniformity  of  their  surface,  furnish  two 
kinds  of  inequalities,  that  do  not  escape  the  ob- 
servation of  an  attentive  traveller.  The  first  is 
known  by  the  name  of  Buncos :  they  are  real 
shoals  in  the  basin  of  the  steppes,  fractured 
strata  of  sandstone,  or  compact  limestone,  stand- 
ing four  or  five  feet  higher  than  the  rest  of  the 

•  lu  strictoeis  from  N.  N.  E.  to  S.  S.  W. 

f  Guei(Unstedt  Reiu^  vol.  i,  p.  116—126.  Gmelin,  Flor. 
Sibir,  ?T<tf,  p.  31.     Pallas,  vol.  ii^  p.  75;  vol.  iii,  p.  638. 

t  Or  Karak^  between  the  laxartes  and  the  Oxas. 

§  See  the  laborioas  infestigatiofis  of  Mr.  Meiners  cm 
Deserts,  in  the  VnUrtuchangtn  ueber  die  Menschenarten,  yoI.  i, 
p.  101. 


SOI 

plain.  These  hmiks  are  soiuetimes  three  or  four 
leagues  in  length;  they  are  entirely  smooth, 
with  a  horizontal  surface ;  their  existence  is  per- 
ceived only  by  examining  their  borders.  The 
second  species  of  inequality  can  be  recognized 
only  by  jgeodesioal  or  barometric  levellings^  or 
by  the  course  of  rivers.  It  is  called  Mesa,  and 
is  composed  of  small  flats,  or  rather  convex 
eminences,  that  rise  insensibly  to  the  height  of 
a  few  toises.  Such  are  toward  the  East,  in  the 
province  of  Cumana,  on  the  North  of  the  Villa 
de  la  Merced  and  Candelaria,  the  Mesas  of 
Amanay  of  Guampa,  and  of  Jonaro,  the  direc- 
ti<m  of  which  is  South-West  and  North-East ; 
and  which^  in  spite  of  their  inconsiderable  eleva- 
tion^  divide  the  waters  between  the  Oroonoko 
and  the  northern  coast  of  Terra  Firma.  The 
convexity  of  the  savannah  alone  occasions  this 
partition :  we  there  find  the  divortia  aquarum  * 
as  in  Poland,  where,  far  from  the  Carpathian 
mountuns,  the  plain  itself  divides  the  waters 
between  the  Baltic  and  the  Black  Sea«  Geo- 
graphers, who  suppose  that  there  exists  a  chain 
of  mountains  wherever  there  is  a  line  of  division, 
have  not  fiEiiled  to  mark  one  in  the  maps,  at  the 
sources  of  the  Rio  Neveri,  the  Unare,  the  Gua- 
rapiche,  and  the  Pao.  Thus  the  priests  of  Mon- 

*  '*  Co.  Manlium  propc  jugis  (Tauri)  ad  divortia  aquarum 
castra  posuiase.*'  Ittvy,  lib.  38,  e.  75  (Etf.  VeneL  vol.  iv« 
p.  191.). 
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gal  race,  according  to  ancient  and  superstitious 
custom^  erect  ohoes^  or  little  mounds  of  stone, 
on  every  point  where  the  rivers  flow  in  an  op- 
posite direction. 

The  uniform  landscape  of  the  Llanos ;  'the 
extreme  rarity  of  inhabitants ;  the  fotigne  of 
travelling  beneath  a  burning  sky,  and  an  atmo-' 
sphere  darkened  by  dust;  the  view  of  that  hori- 
zon, which  seems  for  ever  to  fly  before  us ;  those 
lonely  trunks  of  palm-trees,  which  have  all  thef 
same  aspect,  a^d  which  we  despair  of  reaching, 
because  they  are  confounded  with  other  trunks, 
that  rise  by  degrees  on  the  visual  horizon ;  al> 
these  causes  combined  make  the  steppeii  appear 
far  greater  than  they  are  in  reality.  The  planters 
who  inhabit  the  southern  declivity  of  the  chain 
of  the  coast  see  the  steppes  extend  toward  the 
South,  as  far  as  the  eye  can  reach,  like  an  ocean  of 
verdure.  They  know,  that  from  the  Delta  of 
the  Oroonoko  to  the  province  of  Varinas,  and 
thence,  by  traversing  the  banks  of  the  Meta, 
the  Guaviare,  and  the  Caguan,  they  can  advance 
three  hundred  and  eighty  leagues*  in  the  pisuns, 
first  from  East  to  West,  and  then  from  Norlh- 
East  to  South-East  beyond  the  Equator,  to  the 
foot  of  the  Andes  of  Pasto.  They  know  by  the 
accounts  of  travellers  the  Pampas  of  Buenos 

*  This  is  the  distance  froin.  Xonibuctoo  to  the  northero 
coast  of  Africa. 
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Ayres,  which  are  also  Llanos  covered  with  fine 
grass,  destitute  of  trees,  and  filled  with  oxen 
and  horses  become  wild.  They  suppose,  ac^ 
cording  to  th^  greater  part  of  our  maps  of  Ame- 
rica, that  this/  continent  has  only  one  chain  of 
mountains,  that  of  the  Andes,  which  stretches 
from  South  to  North ;  and  they  form  a  vague 
idea  of  the  contiguity  of  all  the  plains  from  the 
Oroonoko  and  the  Apure  to  the  Rio  de  la  Plata 
and  the  Straits  of  Magellan. 

I  shall  not  stop  here  to  give  a  mineralogical 
description  of  the  transverse  chains ,  which  divide 
America  from  East  to  West,  and  which  I  made 
known  in  the  year  1800  in  my  Sketch  of  a  Geo- 
logical View  *.  It  will  be  sufficient  to  notice 
in  the  most  clear  and  concise  manner  the  gene- 
ral structure  of  a  continent,  the  extremities  of 
which,  though  placed  in  climates  little  analo- 
gous, yet  afford  several  features  of  resemblance. 
In  order  to  have  an  exact  idea  of  the  plains, 
their  configuration,  and  their  limits,  we  must 
know  the  chains  of  mountains,  that  form  their 

*  E$qvi$se  d*un  Tableau  GMogique,  Journal  de  Physique 
vol.  liiiy  p.  30.  This  paper  bad  been  ivritten  and  sent  to 
Gnrope  immediately  after  my  return  from  the  Oroonoko^ 
when  I  bad  scarcely  bad  time  to  calculate  the  astronomical 
obserratioos,  by  which  I  determined  the  configuration  of  the 
chain  of  La  Parime.  I  have  since  rectified  those  first  notions 
of  the  extent  of  the  plains,  by  the  help  of  ideas  which  I  acquired 
daring  my  stay  in  Peru,  and  by  my  connections  with  Braail. 
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boundary.     We  have  already  described  the  Cor- 
dillera of  the  coasty  of  which  the  highest  sumroit 
is  the  Silla  de  Caraccas,  and  which  is  linked  by 
the  Paramo  de  las  Rosas  to  the  Nevado  de  Me- 
rida,  and  the  Andes  of  New  Grenada.  We  have 
seen,  that,  in  the  tenth  degree  of  North  latitude^ 
It  stretches  from  Quibor  and  Barquesimeto  as 
far  as  the  point  of  Paria.    A  second  chain  of 
mountains,  or  rather  a  less  elevated  but  much 
larger  group^  extends  between  the  paraUels  of 
y  and  IP  from  the  mouths  of  the  Guaviare  and 
the  Meta  to  the  sources  of  the  Oroonoko,  the 
'Marony,  and  the  Esquibo,  towai-d  French  and 
Dutch  Guyana.      I  call  this   chain  the  Cor- 
dillera of  Parlme,  or  of  the  great  cataracts 
of  the  Oroonoko.     It  may  be  followed  for  a 
length  of  two  hundred  and  fifty  leagues ;  but  it 
is  less  a  chain,  than  a  collection  of  granitic  moun- 
tains, separated  by  small  plains,  without  being 
every  where  disposed  in  lines.    The  group  of 
the  mountains    of    Parime   narrows  consider- 
ably between  the  sources  of  the  Oi-oonoko  and 
the  mountains  of  Demerary,  in  the  Sierras  of 
Quimiropaca  and  Pacaraimo,  which  divide  the 
waters  between  the  Carony  and  the  Rio  Parime, 
or  Rio  de  Aguas  Blancas.    This  is  the  theatre 
of  the  expeditions  undertaken  in  search  of  El 
Dorado,  and  the  great  city  of  Manoa,  the  Tom- 
buctoo  of  the  New  Continent.    The  Cordillera 
of  Parime  is  not  connected  to  the  Andes  of 
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New  Grenada,  but  is  separated  from  these  by  a 
Bpace  eighty  leagues  broad.  If  we  suppose  it 
to  have  been  destroyed  in  this  space  by  some 
great  revolution  of  the  globe^  which  is  scarcely 
probable^  we  must  admit,  that  it  anciently 
branched  off  from  the  Andes  between  Santa  Fe 
de  Bogota  and  Pamplona*  This  remark  serves 
to  fix  more  easily  in  the  memory  of  the  reader 
the  geographical  position  of  a  Cord^lera,  till 
now  very  imperfectly  known.  A  third  chain  of 
moufi^tains  unites  in  16^  and  18^.  of  South  lati- 
tude (by  Santa  Cruz  de  la  Sierra,  the  Serra- 
nias  of  Aguapehy,  and  the  fiEunous  Campos  dos 
Pared^y  the  Andes  of  Peru  to  the  mountains 
of  Brazil.  It  is  the  CordiUera  qf  Chiqyitos  XhaA 
widens  in  the  Capitania  de  Minas  Geraes^and 
divides  the  rivers  flowing  into  the  Amazon  from 
those  of  the  Rio  de  la  Plata*,  not  only  in  the 
interior  of  the  country,  in  the  meridian  of  Villa 
Boa,  but  also  at  a  few/leagues  from  the  co&st, 
between  Rio  Janeiro  and  Bahia^. 

*  There  U  ooly  a  earrjiDg  place  of  6,3S8  bracat  between 
tlia>Oiiap<une  (a  branch  of  the  Marmore  and  of  the  Madeira) 
and  the  Rio  Agaapehy  (a  branch  of  the  Jaura  and  of  the 
Parajgfnay).  See.  the  instractive  Journal  published  at  Rio 
Janeiro  under  the  name  of  Patrioia^  1813^  N^  5,  p.  33. 

f  The  CordiUera  of  Chiqnitos  afad  of  Brazil  stretches  to- 
wmrd  the  Sooth-East,  in  the  govenmieni  of  the  Rio  Grande^ 
be/oM  the  Utitiido.of  30^  Sonth. 

VOL.  IV.  X 
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These  three  transverse  chains,  or  rather  these 

three  groups  of  mountains  stretching  from  West 

to  East,  within  the  limits  of  the  torrid  zone^  are 

separated  by  tracts  entirely  level,  the  plains  of 

CaraccaSy  or  of  the  Lower  Oroonoko ;  the  plains 

of  the'Amat^oii  anfd  the  Rio  Negro;  and^tlte 

plamg  of  Bu&nos  Ayres^  ot  of  La  Plata,    t  <M 

sot  use  the  naine '  of  valley,  because  the  Low6f 

€lrbonoko  and  the  Amazon/ far  from  flowing  vk 

4  ivaHey,  form  but  a  little  Airrow  in  the  AifdM 

of  &  vast  plain.    The  two  basins,  placed  attiM 

extremities  of  South  America,  are  savatmahs  M 

steppei,  pasturage^  without  treeav  thte  interime^ 

cBatd  basin,  which  ^receives  the  Equatorial  rains 

daring  the  n^hole  year;  is  almost  entii^Iy  'MA 

vast  forest,  in  which  no  other  road  4s  kilc^Mi 

than  the  rivers.    That  stretiigth  of  vegefatfota; 

which  conceals « the  soil,  renders  also  the  imi- 

fbrmity  of  it's  tevel  less  t>ei^ptible;  iacAihi 

plMM  of  Cai^ft(!ba6  jOid  La  PlMa  alone  bear  this 

name.    The  three  basins  W6  hatve  just  desferib^ 

are  called,  in  the  language  of  the  colonists,  the 

Llanos  of  Varinas  and  of  Caraccas,  the  basques 

Or  selvcuf  (forests)  of  the  Amazon,  and  th&  Pam^ 

pets  of  Buenos  Ayres.    The  trees  not  only  for 

the  most  part  cover  the  plains  of  the  Amazon, 

from  the  Cordillera  of  Chiquitos,  as  far  as  that 

of  Parime ;  they  crown  also  these  two  4diaki8 

of  mountains,  which  rai^y  attain  the*  hi^glit 
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of  the  Pyrennees  *.  On  this  account^  the  vast 
plains  of  the  Amazon^  the  Madeira,  and  the 
Rio  Negro^  are  not  so  distinctly  bounded  as 
the  Llanos  of  Caraccas^  and  the  Pampas  of 
Buepps  Ayres:  As  the  region  of  forests  corner 
prises  at  once  the  plains  and  the  mountains,  it 
extends  from  19?  Southf  to  ^'^  and  8^  North, 
ajad  occupies  an  extent  of  near  a  hundred  and 
twenty  thousand  square  leagues.  This  forest  of 
South  America,  for  in  foot  there  is  only  one,  is 
six  tiipes  larger  than  France.  It  is  known  to 
jSoropeans  only  on  the  shores  of  some  rivers,  by 
which  it  is  traversed }  and  has  it's  openings,  the 
eoKl^t  of  which  i&  in  proportion  to  that  of  the 
fi(»e8|;.  We  diall  soon  skirt  the  marshy  savan^ 
imhs,  between  the  Upper  Oroonoko,  the  Cono^ 
richite)  and  the^  Cassi^iare,  in  the  latitude  of 
3?  and  4^.  There  are  other  openings,  or  mvo- 
■..]'-.       .       -       .  ■ .  '  . 


I , 
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•<t^  We  iBiut  except  the  w^termiiost  part  Qf  the  CordiUem 
of  Gbiqaitos,  between  Coohabamba  and  Santa  Cms  de  la 
Sierra,  where  the  snmmita  are  covered  with  snow ;  but  this 
colossal  gronp  almost  still  belongs  to  the  Andes  de  la  Paz 
of  which  it  forms  a  promontory  or  spar,  directed  toward  the 
East. 

-f  Tb  the  West,  in  eonseqoenee  of  the  Lianos  of  Maoso, 
•fed*  tbe  Pampas  de  Haanaees,  the  forests  do  not  extend 
getftendfy  beyond 'the  paralliols  of  f8*  or  1^  Sonth  latitude ; 
Mttw^tlM  Elist;  in  Brazil  (in  theelil^itanias  of  St.  Paul  and 
Bio  Orande),  a*  well  as  in  Fliragnay,  on  tbe  borders  of  the 
Parana,  they  adfance  as  far  as  36o  Sooth,    * 

x2 
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Has  limpias  *  in  the  same  parallel^  between  the 
Isonrces  of  the  Mao  and  the  Rio  de  Aguas 
Blancas^  to  the  South  of  the  Sierra  de  Pdca^ 
raima.  These  last  savannahs  are  inhabited  by 
Caribbees^  and  nomade  Macusis ;  they  lie  near 
the  frontiers  of  Dutch  and  French  Guyana. 

Having  just  described  the  geological  consti- 
tution of  South  America ;  we  shall  now  mark 
it's  principal  features.  The  coasts  of  the  W€8t 
are  bordered  by  an  enormous  wall  of  moun- 
tains, rich  in  precious  metals,  wherever  the 
volcanic  fire  has  not  pierced  through  the  eternal 
snows.  This  is  the  Cordillera  of  the  Andes. 
Summits  of  trap  porphyry  rise  beyond  three 
thousand  three  hundred  toises,  and  the  meam 
height  of  the  chain^  is  one  thousand  eight  hun- 
dred and  fifty  toises.  It  stretches  in  the  di- 
rection of  a  meridian,  and  sends  into  each  he- 
misphere a  lateral  branch,  in  the  latitudes  of 
10°  North,  and  16°  and  18^  South.  The  first  of 
these  branches,  that  of  the  coast  of  Caraccas, 
is  not  so  wide,  and  forins  a  real  chain.    The 

*  Open  savannahs,  without  trees,  limpias  de  arboles, 
+  In  New  Grenada,  Quito,  and  Peru,  according  to  mea- 
Borements  taken  by  Bougaer,  JLa  Cond amine,  and  myself. 
See,  on  the  traces  of  resemblance  displayed  in  the  Pjrennees, 
the  Alps,  the  Andes,  and  Himalaya,  in  their  highest  sum- 
mits, and  the  mean  devation  of  the  chain  (two  particulars  so 
often  confounded) 9  my  researches  on  the  mountains  of.lndii. 
f^nn.  de  Chimie^t  de  Physique,  1816,  t.  iii,  p.  310.) 
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second^  the  Cordillera  of  Chiquitos  and  of  the 
sources  of  the  Guapore,  is  very  rich  in  gold> 
and  widens  toward  the  East,  in  Brazil,  into 
vast  table-lands,  of  a  mild  and  temperate  cli- 
mate. Between  these  tfwo  transverse  chains 
contiguous  to  the  Andes,  an  isolated  group  of 
granitic  mountains  is  found,  from  3^  to  7^  of 
North  latitude ;  which  runs  equally  in  a  dii'ec- 
tion  parallel  to  the  Equator,  but,  not  passing 
the  meridian  of  7P  *,  terminates  abruptly  to- 
ward the  West,  and  is  not  united  to  the 
Andes  of  New  Grenada.  These  three  trans- 
verse  chains  have  no  active  volcanoes ;  we  are 
ignorant  whether  the  southernmost,  like  the  two 
others,  be  destitute  of  trachytes  or  trap  por- 
phyry. None  of  their  summits  enter  the  limit 
pf  perpetual  'snows ;  and  the  mean  height  of  the 
Cordillera  of  La  Parime,  and  of  the  littoral 
chain  of  Caraccas,  does  not  reach  six  hundred 
toLses,  though  some  summits  rise  fourteen  hun- 
dred toises  above  the  level  of  the  sea  ^.  The 
three  transverse  chsuns  are  separated  by  plains 
entirely  closed  toward  the  West,  and  open  to- 

» 

♦  The  ioogitade  of  Porto-Cabello  is  TO*  ST  3*  West  of 
Pkris. 

f  We  do  not  reckon  here^  as  belonging  to  the  chain  of 
'the  coast,  die  Nevados  and  Paramos  of  Merida  and  of 
Troxillo,  which  are  a  prolongation  of  the  Andes  of  New 
Grenada.  The  chain  of  Caraccas  begins  only  to  the  East  of 
71^  of  longitude. 
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ward  the  East  and  South-Etet.  When  #e  i^ 
fleet  on  their  small  elevations  above  the  siiriace 
of  the  ocean,  we  are  tempted  to  consider  them 
as  gulfs  stretching  in  the  difectioh  of  the  cm^ 
rent  of  rotation.  If,  from  the  effect  of  soine 
peculiar  attrac^tion,  the  waters  of  the  Ailaiitiii 
were  to  ris6  fifty  toises  at  the  month  6f  the 
Oroonoko,  and  two  hundred  toises  at  the  montii 
of  the  Amazon,  the  great  /i^  would  cover  umM 
than  half  of  South  America.  The  eastern  de^ 
clivity,  or  the  foot  of  the  Andes,  noW^ix'him 
^red  leagues  distant  from  the  coast  of  Bnunl, 
would  become  a  shore  beaten  by  the  wftvetf. 
This  consideration  is  the  result  of  a  baromeHc 
measurement,  taken  in  the  province  of  Ja^n^d^ 
Bracamoros,  where  the  Amazon  issuer  out  fipom 
the  Cordilleras.  I  found  the  mean  height  of  this 
immense  river*  only  a  hundred  and  liinety- 
four  toises  above  the  present  level  of  -  the^  At- 
lantic. The  intermediate  plains  however,  co- 
vered with  forests,  are  still  five  tinie^  higher 
than  the  Pampas  of  Buenos  Ayres,  and  the 
Llanos  of  Caraccas  and  the  Meta,  covered  with 
gramina. 

Those  Llanos,  which  form  the  basin  of  the 
Oroonoko,  and  which  we  crossed  twice  in  one 
year,  in  the  months  of  March  and  July,  com- 

*  Id  the  latitude  of  d""  31^  28^  South,  and  longitude 
80*  60^  37'^  West. 
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manict^te  iHt^  the^lioEwa  o£Ahe.  Aiimion«iid  tha 
i^a  Negro,  )K>mide4:pn  qnf.  9l4e,  by  tbe  Cob* 
^iUera  <^  Qhiqnitoc^.  8^4  rpn^jtl^e  ptb^nJ^y  tbiB 
in<wntaiii»  of  Pai^Qie,  .Jke  tpp^nlpgt  whiQb<  r»r 
imiing  between  tbes^  Isn^H  ,aad  tb^j^M^lei  of  N*W 
Qr^iadfb  Qppf|Bioi^..  tbis  oooimuniQatiw..  ISm 
iMpectof  tbe  loa^  bere  reminds,  iifi,,  but , on. » 
mttcb  larg^  scf^e^  pf.^9  pUuQS  of.  Lomhax^j, 
wMfh  9lflo  are,  raiped.pirfy  fifty  <«jWtytoi«fll 
above  tbe  level  pf  tbe  cicewi *^  i  fUKl .«ra,«linMiite4 
firstA^m, JUa BreiLti^itP Turiq*  fi99tai|<l  We«t$ 
w4  tb«n*  ff)QiP  Torm  to  Cooji«  Nortb  aiid  SputJi^ 
If  we  were  authorized  from  otber  geological 

fy»tn,  tp.  ^gw<)i1b^  ,tbne  jgK>eat.  plfuos.  pf  j(bo 

Lawer  Ovpoapko^  tbe>Aniaz<Hi,.and  tbe  Riode 
la  Plata,  a»  tbe  basics  of  ancient  lakes'^  we 
should  imagine  \fe,  perceived  in  tbe  plains  of 

:if  MC.  Ot^i  (Qiu«4.lli9ifPffiwi.<ir  tho.b^UiiiQpl  gsrdmi  of 
tb#  cc|lf0g«^  of  Bnmii^a^ .  Mil^  ^viy  .ttl^'2  toifM,  ^d  Uiaf  ff 
the  gn^t  iqa^re  of  Pavia  only  43'6  above  the  coasU.  .  Bat 
die  level  of  lake  Maggiore^  on  the  northern  side  of  the  plain, 
ia  IM  toiaes  high ;  and  Tfirin*  (at  the  hall  ef  the  Academy) , 
St  the  weatern  eltreoiity  ef  the  plain^  ia^  acoordtdg  to  Mr. 
Jkicfm,  125 toises aboveilbe  hfwl cf  the AdriaticL     ..  i.    ^ 

f  Id  Siberia  the  great  steppea  between  the  Irtisch  and 
4ie  Oby,  especially  that  of  Baraba,  full  of  salt  lakes 
(Tchabakly,  Tchany,  Karaaoakf  and  Topolony),  appear  to 
bare  been,  according  to  the  Chinese  traditions,  eren  within 
hiatorical  times,  an  inland  sea.  See  the  learned  researches 
of  Mr.  JuHui  vm  Klapr^Ui,  Mag.  EnqfehpMqm,  SepienArt 
1817,  p.  134. 
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the  Rio  Vichada  and  the  Meta  a  channel^  hf 
which  the  Mraters  of  the  superior  lake,  those  of 
the  plains  of  the  Amazon,  forced  their  way 
towards  the  inferior  basin,  that  of  the  LlanoB  of 
Caraccas,  separating  the  Cordillera  of  La  Fa* 
rime  from  that  of  the  Andes.  This  channel  is 
a  kind  of  land-strait  *.  The  ground,  perfectly 
level,  between  the  Guaviare,  the  Meta,  and  ,ihe 
Apure,  displays  no  vestige  of  a  violent  irrup- 
tion of  the  waters ;  but  on  the  edge  of  the  Cor- 
dillera of  Parime,  between  the  latitudes  of  4^ 
abd  7^  the  Oroonoko,  which  flows  in  a  western 
direction  from  it's  source  to  the  mouth  of  the 
Guaviare,  has  forced  it's  way  through  the  rocks, 
directing  it's  course  from  South  to  North.  All 
the  great  cataracts,  as  we  shall  soon  see,  are 
placed  in  this  interval.  When  the  river  has 
reached  the  mouth  of  the  Apure  in  that  very 
low  ground,  where  the  slope  toward  the  North 
is  met  by  the  counterslope  toward  the  South- 
East,  that  is  to  say,  by  the  talus  of  the  plains, 
which  rise  imperceptibly  toward  the  mountains 
of  Caraccas,  the  river  turns  anew,  and  flows 
toward  the  East.  It  appeared  to  me,  that  it 
was  proper  already  to  fix  the  attention  of  the 
reader  on  these  singular  inflexions  of  the  Oroo- 
noko, because^  belonging  at  once  to  two  basini^ 

*  Andreostyt  Voyage  d  VEmbwehwre  dt  la  Mer*N<nr$,  ItlBy 
p.  27,34,  and  311. 


313 


It  8  coorae  marks  in  some  sort^  even  on  the  tnoist 
imperfect  maps^  the  direction  of  that  part  of  the 
plains,  which  are  inteq)08ed  between  New  Gre« 
nada,  and  the  western  border  of  the  mountains 
of  P^uime. 

The^Llanas  or  steppes  of  the  Lower  Oroonoko 
and  of  the  Meta,  like  the  deserts  of  Africa,  bear 
different  names  in  different  parts.  From  the 
mouths  of  the  Dragon,  the  Llanos  oS  Cumana, 
of  Barcelona,  and  of  Caraccas  or  Venezuela  *^ 
follow  from  EaM  to  West.    Where  the  steppes 

turn  toward  the  South  and  the  South-South- 

# 

West,  from  the  latitude  of  8^,  between  the  me- 
ridians of  70^  and  7So,  we  find,  from  North  to 
South,  the  Llanos  of  Varinas,  Casanare,  the 
Metd;,  Guaviare,  Caguan,  and  Caqueta^<    The 

*  The  rdlowing  are  $ub^vwont  of  these  three  great  IJa$un, 
M  I  Bwrked  them  dowD  od  the  spot.  The  Uanoa  of  Camana 
and  New  Andalosia  iodade  those  of  JDtfatorin  and  Terecen^ 
of  Amaaa^  Guanipa,  Joooro^  and  Cari.  The  Llanos  of  Nueva 
Barodiona  comprise  those  of  Aragua,  Pariagoao,  and  Villa 
del  Pao.  We  distinguish  in  the  IMmag  of  Caraccas  those  of 
Chagaahimas,  tJritnca,  Calabozo  or  Oaarico^  La  Portngaesa, 
flan  Carios,  and  Aranre. 

f  The  inhahitants  of  these  plains  distinguish  as  tubdkiiiont, 
from  the  Rio  PortognoMt  to  Caqueta,  the  Uanos  of  Goanare, 
BoeonOi  Natrins  or  the  Apore,  Palmerito  near  Qomtero^ 
Goardalito  and  Arauca,  the  Meta,  Apiay  near  the  port  of 
Pachaqaiaro»  Yichada,  Gnariare,  Arriari,  Inirida,  the  Rio 
Hacha,  and  Cagnan.  The  limits  between  the  sarannahs  and 
the  forests,  in  the  plains  that  extend  from  the  sources  of  the 
Rif»  Negro  to  Putnmayo^  are  not  snflSciently  known. 
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plains  of  Varinas  afford  some  feeUe  moninnentB 
of  the  industry  of  a  nation,  thai;  has  disappeared^ 
Between  Mijagual  and  the  Cano  de  la  Hacha^ 
we  find  some  real  tumuliy  caUed  in  the  eooDtrj 
the  SeriUos  de  los  Indias.  They  are  hiUodtt  in 
the  shape  of  cones,  formed  of  earth  by  the  hands 
of  men,  and  probably  contiun  bones,  like  the 
tumuli  in  the  steppes  of  Asia.  JL  fine  road  is 
also  discovered  near  Hato  ,de  la  Caloada^  he^ 
tween  Varinas  and  Canagna, .  five  lea^^es  •long', 
made  before  the  conquest,  in  the  most  remote 
times,  by  the  natives.  It  is  a  causeway  of  earth 
fifteen  feet  high,  crossing  a  plain  often  ofer- 
jGkiwiad*^  Did  nations  iarthef*  advaneed^ia 
civilization  descend  from  the  mountains  of 
TruxiUo  and  Merido  toward  the  plains  of  the 
Rio  Apure  ?  The  Indians,  whom  we  now  find 
between  this  river  and  the  Meta,  are  in  too 
rude  a  state,  to  think  of  making  roads  or  raising 
tumuli. 

I  calculated  the  area  of  these  Llanos  from 
the  Caqueta  to  the  Apure,  and  from  the  Apure 
to  the  Delta  of  the  Oroonoko,  and  found.it 
seventeen  thousand  square  leagues  of  twenty  to 
a  degree.  The  part  running  from  North  to 
South  is  almost  double  that  which  stretdhei 
from  East  to  West,  between  the  Lower  Oroo- 
noko and  the  littoral  chain  of  Caraccas.    The 

*  Fiage  de  Farmai  a  Santa-'Fe,  by  Mr.  Palacios.  (MS.) 
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Pampas  on  the  North  aad  North^West  of  Bufo 
nos  AyTes^  between  this  city  and  Cordoirav 
Jajuy^  and  the  Tocuman,  are  of  nearly  the  same 
extent  as  the  Llanos ;  but  the  Pampas  stretch 
still  fortber  on  for  the  length  of  18^  toward  the 
South  ^  and  :the  land  they  occupy  is  so  vast^  that 
they  produce  palm-trees  at  one  of  their  extremis 
ties,  while  theother^  equally  low  and  levels  i» 
covered  with  eternal  frosts 

The  Llanos  of  America,  where  they  extend  in 
the  direotioii  of  a  parallel  to  the  equator,  are 
fear  times  narrower  than  the  .great  desert  of 
Afirica.  This  ciroumstance  is  very  important  in 
a  region,  where  the  winds  constantly  blow  from 
East  to  West^  The  further  the  plains  stretch  in 
this  direeti<KV  the  more  ardent  is  their  clfanate. 
The  great  ocean  of  sand  in* Africa  eommunicatea 
by  Yemen  *  with  Gedrosia  and  Beelodiistan^  ae 

^  W^  Oflnnot  be  sdfprifled,  that  the  AHibi6  Hboeld  bt 
licher  thao.  auy  other  laixgaage  of.  the  East  io  vorda  exprea* 
aiag  th^  ideas  of  deieiiy  aojiihabited  plaios»  and  pl«ii^ 
covered  with  gramina.  I  coold  give  a  list  of  thirty -five  of 
these  words,  which  the  Arabian  aathors  employ,  withoot 
always  distiogoisbiog  them  by  tiie  gradatioos,  that  each 
separate  word  expresses.  Makadd  and  kadh  indicate  in  pre<« 
fereDcCy  plains }  bakaah,  a  table<^land ;  kqfr,  mUtfar^  tmUi, 
nuihkj  and  kabaucer,  a  naked  desert,  covered  with  sand  and 
gravel;  tanufah,  a  steppe.  Zahra  means  at  once  a  naked 
desert  and  a  savannah.  The  word  ti^ppe,  or  stept  is  Russian, 
and  not  Tatarian.  In  the  Tnrco-tatar  dialect,  a  heath  is 
called  tala  or  Uckol    The  word  gobi,  of  which  Eofopaans 
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ftdr  as  the  right  bank  of  the  Indus ;  and  it  ii 
from  the  effect  of  winds,  that  have  passed  over 
the  deserts  situate  to  the  East,  that  the  little 
basin  of  the  Red  Sea^  surrounded  by  plains, 
which  send  forth  from  all  sides  radiant  caloric, 
is  one  oAhe  hottest  regions  of  the  Globe.  The 
uofipctunate  Captain  Tuckey  *  relates,  that  .the 
centigrade  thermometer  keeps  there  generally  in 
the  night  at  34^  and  by  day  from  40"  to  44^ 
We  shall  soon  see,  that  even  in  the  westernmost 
part  of  the  steppes  of  Caraccas,  we  seldom  found 
the  temperature  of  the  air,  in  the  shade,  and 
remote  from  the  Sun,  above  37^. 

These  physical  considerations  on  the  steppes 
of  the  New  World  are  linked  with  others,  m6re 
highly  interesting  because  they  are  connected 
with  the  history  of  our  species.  The  great  sea 
of  sand  in  Africa,  the  deserts  without  water,  are 
frequented  only  by  caravans,  that  take  fifty  days 
to  traverse  them  ^.  Separating  the  nations  of 
Negro  race  from  those  of  the  Moorish  and  Beri- 
ber :);,  the  Sahara  is  inhabited  only  in  the  Oases. 

have  made  by  corruption  cobi,  signifies  in  the  Mongal  tongne 
a  naked  desert.  It  is  eqnivaient  to  the  scha^mo  or  hkan'hm  of 
the  Chinese.  A  steppe,  or  plain  covered  with  herbs,  is  in 
Mnngaly  kudah ;  in  Chinese^  houang, 

*  Exped.  to  explore  the  River  Zaira^  1818^  Introd.  p.  li. 

f  This  is  the  maxinium  of  the  time^  according  to  Mi^r 
Rennell  (Travels  of  Mungo  Park.  vol.  ii,  p.  335). 

t  The  Shilha,  and  the  Kahyles. 
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It  affords  pasturage  only  in  the  eastern 
where^  from  the  effect  of  the  trade-winds^  the 
layer  of  sand  is  less  thick^  so  that  the  springs  can 
appear  at  the  surface  of  the  earth.    In  America, 
the  steppes,  less  vast,  less  scorching,  fertilized 
by  fine  rivers,  present  fewer  obstacles  to  the  in- 
tercourse of  nations.    The  Llanos  separate  the 
chain  of  the  coast  of  Caraccas  and  of  the  Andes  • 
of  New  Grenada  from  the  region  of  forests ; 
fix)m  that  Hylcee^  of  the  Oroonoko,  which, from 
the  first  discovery  of  America,  has  been  inhabited 
by  nations  more  rude,  and  farther  removed 
from  civilization,  than  the  inhabitants  of  the 
coast,  and  still  more  than  the  mountaineers  of 
the  Cordilleras.    The  steppes  however  were  no 
nDK>re  heretofore  the  rampart  of  civilization,  tlliaQ 
they,  are  now  the  rampart  of  the  liberty  of  the 
hordes  that  live  in  the  forests.    They  have  not 
hindered  the  nations  of  the  Lower  Oroonoko  from 
going  up  the  little  rivers,  and  making  incursions 
on  the  North  and  the  West.    If,  according  to 
the  various  distribution  of  animals  on  the  Globe, 
the  pastoral  life  could  have  existed  in  the  New 
World ;  if,  before  the  arrival  of  the  Spaniards, 
the  Llanos  and  the  Pampas  had  been  filled  with 
those  numerous  herds  of  cows  and  horses,  that 
graze  there ;  Columbus  would  have  found  the 
human  race  in  a  state  quite  different.    Pastoral 

Py  ykaun  Herod.  Melp.  (Ed.  Sekweigh,  toI.  ii,  p.  SOT.) 
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the  form,  and  mark  mth  a  hot  iron  all  that  do 
not  already  bear  the  mark  of  the  proprietor. 
These  M ulattoes,  who  are  known  by  the  name 
of  Peanes  Llaneros,  are  partly  freed  men  and 
partly  slaves.  There  does  not  exist  a  race  more 
constantly  exposed  to  the  devouring  heat  of  the 
tropical  Sun.  Their  food  is  meat  dried  in  the 
air^  and  a  little  salted ;  and  of  this  even  their 
horses  sometimes  eat.  Always  in  the  saddle, 
they  fancy  they  cannot  make  the  slightest  ex- 
cursion on  foot.  We  found  an  old  Negro  slave, 
who  governed  the  farm  in  the  absence  of  his 
master.  He  told  us  of  herds  composed  i^ 
several  thousand  cows,  that  were  grazing  in  the 
steppes,  yet  we  asked  in  vain  for  a  bowl  of  milk. 
We  were  ofiered,  in  the  shell  of  the  tutumo,  a 
yellow,  muddy,  and  fetid  water,  drawn  from  a 
neighbouring  pool.  The  indolence  of  the  in* 
habitants  of  the  Llanos  is  such,  that  they  do  not 
dig  wells,  though  they  know  that  almost  every 
where  at  ten  feet  deep  fine  springs  are  found  in 
a  stratum  of  conglomerate,  or  red  sandstone. 
After  having  suffered  one  half  of  the  year  from 
the  effect  of  inundations,  they  patiently  expose 
themselves,  during  the  other  half,  to  the  most 
painf\il  want  of  water.  The  old  Negro  advised 
us,  to  cover  the  cup  with  a  linen  cloth>  and 
drink  as  through  a  filter,  that  we  might  not  be 
incommoded  by  the  smell,  and  swallow  less  of 
the  fine  yellowish  clay  suspended  in  the  water. 
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We  did  not  then  think,  that  we  should  afterward 
be  forced  during  whole  months  to  have  recourse 
to  this  expedient.  The  waters  of  the  Oroonoko 
are  alike  loaded  with  earthy  particles;  they  are 
even  fetid,  where  dead  bodies  of  aligators  are 
found  in  the  creeks  lying  on  banks  of  sand,  or 
half-buried  in  the  mud. 

No  sooner  were  our  instruments  unloaded, 
and  safely  placed,  than  our  mules  were  set  at 
liberty,  to  go,  as  they  say  here,  "  and  search  for 
water  in  the  savannah  *.**  There  are  little  pools 
round  the  farm,  which  the  animals  find,  guided 
by  their  instinct,  by  the  view  of  some  scattered 
tufts  of  mauritia,  and  by  the  sensation  of  humid 
coolnesis,  caused  by  little  currents  of  air  amid 
an  atmosphere,  which  to  us  appears  calm  and 
tranquil.  When  the  pools  of  water  are  far 
distant,  and  the  people  of  the  farm  are  too  lazy 
to  lead  the  cattle  to  these  natural  watering- 
places,  they  confine  them  during  five  or  six 
hours  in  a  very  hot  stable,  before  they  let  them 
loose.  Excess  of  thirst  then  augments  their 
sagacity,  sharpening  as  it  were  their  senses  aiid 
their  instinct.  No  sooner  is  the  stable  opened, 
than  you  see  the  horses  and  mules,  especially  the 
latter,  the  penetration  of  which  exceeds  the  in- 
telligence of  the  horses,  rush  into  the  savannahs, 
^eir  tail  4^ed,  their  head  thrown  back,  they 

*  Para  (mscar  agua, 

VOL,.  IV.  y 
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run  gainst  the  wind^  stopping  from  time  to 
time  as  if  they  were  exploring  4space;  they  follow 
less  the  impressions  of  sight  than  of  smell;  and 
at  length  announce  by  prolonged  neijg;hing8, 
that  there  is  water  in  the  direction  of  their 
course.  All  these  movements  are  executed 
more  promptly,  and  with  readier  success^  by 
hordes  bom  in  the  Llanos,  and  which  have  long 
enjoyed  their  liberty  in  wandering  troops,  than 
by  those  that  come  from  the  coast,  and  descend 
from  domestic  horses.  In  animals  for  the  noit 
part,  as  in  man,  the  quickness  of  the  Bebws  is 
diminished  by  long  subjection,  and  by  the  habits 
that  arise  from  stability  of  abode,  and  the  pro- 
gress of  cultivation. 

We  followed  our  mules  in  search  a(  oae  of 
those  pools,  whence  the  muddy  water  was 
drawn,  that  had  so  ill  quenched  our  thirst 
We  were  covered  with  dust,  and  tanned  by  the 
sandy  wind,  which  bums  the  skin  still  more 
than  the  rays  of  the  Sun.  We  longed  impa- 
tiently to  take  a  bath,  but  we  found  only  a  great 
reservoir  of  feculent  water,  surrounded  w\A 
palm-trees.  The  water  was  turbid,  though,  to 
our  great  astonishment,  a  little  cooler  than  th^ 
air.  Accustomed  during  our  long  journey  to 
bathe  whenever  we  had  an  opportunity,  oftai 
several  times  in  the  same  day,  we  hastened  to 
plunge  into  the  pool.  We  had  scarcely  begun 
to  enjoy  the  coolness  of  the  bath,  when  a  noise. 
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which  we  heard  on  the  opposite  bank;,  made  Us 
leave  the  water  precipitately.  It  was  an^allif 
gator  pfamging  into  the  mud.  It  would  have 
been  imprudent  to  pass  the  nigbl  in  thi&  marshy 
spot. 

We  were  only  at  the  distance  of  a  quarter  of 
a  lea^e  from  the  ^rm^  yet  we  continued  walkw 
ing'  more  than  an  liou?  without  reacbin;  itu 
We  perceived  too  late^  that  we  had  taken  ai 
fabe direction.  Hairing  leift  it  at  the  dscline.of 
day^  before  tbe  stars'  were  vwble,  we.  had  gone 
forward  in  the  plain  as  hy  chance.  We  were^. 
aa  usual,  provided  with  a  compass ;  and.  it  was 
ewi  easy  for  us  to  steer  our  /course  ifrom  fiie 
position  of  Caaopusand  the  Southern  Cross; 
but  all  these  means  beeanm  uaeless,  beoauie  we 
were  uncertain  wfaetheV)  mi  Ibajring  the  &rm, 
we  had  gone  toward  the  East  or  the  South. 
We  attempted  to  retuhi  to  the  spot  where  we 
halt  bathed,  and  we  again  n^ked  three  quarters 
of  an  hour,  without  finding  the  poo)*  We  some- 
tjfmos  bought  we  saw^fire  at  the  borizon;  but 
it  was  tbe  stars  that  were  risings  and  of  which 
the  inMige  was  ealai^d  by  tbe  vapours*  After 
havihg  wandered  a  long  time  ia  the  savannafa> 
wfc  resolved  to  seat  oumelves  beneath  the  trunk 
of  a  palm-tree,  in  a  spot  perfoady  dry,  eur^ 
cvttnded  by  shoit  grass;  for  1^  ftar  of  waCer- 
mffpeMs  is  always  greater  than  that  of  jaguars 
in  Saropeans  recently  dtseoibaiked«    We  could 

y2 
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not  flatter  ourselves,  that  our  guides,  of  Whonr 
we  knew  the  insuperable  indolence,  would  come 
in  search  of  us  in  the  savannah  before  they  had 
prepared  their  food,  and  finished  their  repast 
In  proportion  to  the  uncertainty  of  our  situati(»i^ 
we  were  agreeably  affected  by  hearing  from  hbr 
the  sound  of  a  horse  advancing  toward  ua  The 
rider  was  an  Indian  armed  with  a  lance,  who 
had  just  made  the  rodeo^  or  round,  in  order  to 
collect  the  cattle  within  a  determinate  space 
of  ground.  The  sight  of  two  white  men,  wlio 
said  they  had  lost  their  way,  led  him  at  first  to 
suspect  some  trick.  We  found  it  difficult  to 
mspire  him  with  confidence;  he  at  last  con- 
sented  to  guide  us  to  the  farm  of  the  Cayman, 
but  without  slackening  the  gentle  trot  of  bis 
horse.  Our  guides  assured  us,  that  ^^  they  had 
already  begun  to  be  uneasy  about  us  T  and,  to 
justify  this  inquietude,  they  gave  a  long  enume- 
ration of  persons,  who,  having  lost  themselves 
in  the  Llanos,  had  been  found  nearly  exhausted. 
It  may  be  supposed,  that  the  danger  is  imminent 
only  to  those,  who  lose  themselves  far  from  any 
habitation;  or  who,  having  been  stripped  by 
robbers,  which  has  happened  of  late  years^  have 
been  fJEistened  by  the  body  and  hands  to: the 
trunk  of  a  palm-tree. 

In  order  to  suffer  les&  from  the  heat  of  the 
day,  we  set  off  at  two  in  the  morning,  with  the 
hope  of  reaching  Calabozo  before  noon,  a  little 
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but  very  commercial  town,  situate  in  the  midst 
of  the  Llanos.  The  aspect  of  the  country  was 
still  the  same.  There  was  no  moonlight ;  but 
the  great  masses  of  nebulae,  that  decorate  the 
southern  sky,  enlighten,  as  they  set,  a  part  of 
the  terrestrial  horizon.  The  solemn  spectacle  of 
the  starry  vault,  which  displays  itself  in  it*s 
immense  extent;  the  cool  breeze  which  blows 
over  the  plain  during  the  night;  the  waving 
motion  of  the  grass,  wherever  it  has  attained  any 
height ;  every  thing  recalled  to  our  minds  the 
surface  of  the  ocean.  The  illusion  above  all 
augments,  and  we  are  never  weary  of  telling  it, 
when  the  disk  of  the  Sun  shows  itself  at  the 
horizon,  repeats  it's  image  by  the  effects  ot 
refraction,  and,  soon  losing  if  s  flattened  form^ 
ascends  rapidly  and  straight  toward  the  zenith. 

• 

Sunrise  too  in  the  plains  is  the  coolest  moment 
of  tiiie  day ;  but  this  change  of  temperature  does 
not  make  a  very  lively  impression  on  the  organs. 
We  did  not  find  the  thermometer  in  general 
sink  below  27*5^  * ;  while  near  Acapulco,  at 
Mexico*!*,  in  places  equally  low^  the  temperature 
at  noon  is  often  32^,  and  at  sunrise  only  17^  or 
18^.  The  level  surface  of  the  ground  in  the 
Llanos,  which,  during  the  day,  is  never  in  the 

*  22^  JReaiuQur. 

f  Od  thiseitraordioary  phenomenon,  comuit  my  EmaiPoi.y 
rol*  iiy  p.  760, 
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shade,  absoriM  so  much  heat,  that,  notwithstand- 
ing the  uoctunml  radiation  toward  a  sky  withoat 
clouds,  the  earth  and  air  have  not  time  to  oool 
yery  sensibly  from  midnight  to  smriMb  M 
Calabozo  *,  the  heat  of  the  day,  in  the  month  of 
March,  was  from  3P  to  32*5^' ;  of  the  nighty 
tnm  2SP  to  29"".  The  mean  of  this  mwMt, 
which  is  not  the  hottest  in  the  year^  appeared  to 
be  nearly  30'6^ ;  which  denotes  an  eacMrmoas 
beat  for  a  country  situate  within  the  tro{nos, 
where  the  days  are  almost  constaatiiy  of  the 
iame  duration  as  the  nights.    The  mean  tem^ 

*  At  Oikiboco^  IB  the  sfaiufe,  and  very  ftr  from  tke  gmmlt 

•r  wallft^  on  the  l^th  of  March  1800,  at  I*"  ReaoiDor'a  ihum. 

was  24*2^ ;  the  whale -boae  hyg.^  36^ :  at  s^veo  io  the  ereokig, 

th.  26^;  hyg.  35*2**:  at  12^  th.  23-2^ ;  h.  35-4^     The  Kttfa  of 

March,  at  17*,  th.  22-7°;  h.  30* :  at  23b,  th.  24 2*;  k  31*: 

atO*.  th.  2S*8oj  h.  36°:  at  2*,  th.  28»;  h.  a4-3f*:  at  4|\ 

th.  26*6* :  h.  33'fr» :  at  7ii,  th.  24-6« ;  h.  33*6<».     The  Iflh  ef 

March,  at16\th.  2e'3''5  h.34o:  at  12^  th.  22*4^  }  h.  85*^. 

The  18th  of  March,  at  23^  th.  23'2*> ;  h.  36»  :  till  llS  at 

bight^  not  a  variation  of  0*5*^  io  the  two  instnimenta*     I  think 

that  the  climate  of  Calabozo  is  still  hotter  than  that  of  Ca- 

maiia.     Haring  engaged  Mr.  Rnbio,  to  make  observatiotM  io 

this  port  during  ray  ahaenrc,  I  am  enabled  to  coniip«re  the 

sasie  days.    At  Comaaa  Reaumar's  therm,  kept  fh>m  tk^ 

15tb  to  the  18th  of  March,  from  7*^  in .  the  morning  to  11  ii 

the  evening,  between  20*  and  24«.    At  Calabozo,  130  leagues 

distant  from  the  eastern  coasts,  at  the  same  hours,  it  was 

from  23^  to  20*.     At  Cumana,  the  temperature  of  the  month 

of  March,   1800,   was  22*2*;    at   CalaboBO,    nearly   24-6'' 

Reaum. 
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perature  of  the  hottest  mostth  at  Cairo  is  otdy 
29^  (  it  is  at  MadraB  Si^S^';  and  at  Abushar, 
in  the  Persian  Gulf^  where  re§;ular  observataonis 
have  been  made,  at  b  34° ;  but  the  meap  t^in*- 
peratnre  of  the  whole  year  m  lower  at  Madras, 
and  at  Abushar,  than  at  Oalabo^o.  Although 
a  part  of  the  Uanos  is  traversed,  like  the 
finrtile  stdppee  of  Siberia,  by  little  rivers,  and 
banks  extremely  arid  are  surrounded  by  land 
that  is  inundated  in  the  season  of  rains,  the 
air  is  in  gemral  very  dry.  The  hygrometer  of 
Beluc  *  kept  during  the  day  at  Si°,  and  by 
liightatse^ 

In  proportion  as  the  Sun  rose  toward  the 
aenith,  and  the  earth  and  the  strata  of  superin*- 
oumbent  air  took  different  temperatures,  the 
phenomenon  of  mirage  displayed  itself  with  it*s 
numerous  modifications,  l^is  phenomenon  k 
so  common  under  every  zone,  that  I  n^ention  it 
<mly  because  we  stopped  to  measure  with  so^ye 
precision  the  breadth  of  the  aerial  interstice 
between  the  horizon  and  the  suspended  object. 
There  was  constantly  suspension,  unthout  inver- 
siaiu  The  littis  currents  of  air,  that  swept  the 
surfiMe  of  the  soil,  had  so  variable  a  temperature, 
thatinadrove  of  wild  oxen,  one  part  appeared  with 
the  legs  raised  above  the'surfaoe  of  the  ^^imd, 
while  the  other  i*ested  on  it.    The  atrial  inter- 

♦  Sec  idK>ve,  cli.  xv,  p.  88  of  this  vol. 
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stice  was,  according  to^  the  distance  of  the 
animal,  from  three  to  four  minutes.  Where 
tufts  of  mauritia  palm-trees  were  found  united 
in  long  stripes,  the  extremities  of  these  green 
stripes  were  suspended  like  the  capes,  which 
were  for  so  long  a  time  the  object  of  my  obser- 
yations  at  Cumana  *.  A  well-informed  person 
assured  us,  that  he  had  seen,  between  Calaboso 
and  Uritucu,  the  image  of  an  animal  inverted, 
without  there  being  any  direct  image.  Niebuhr 
made  a  similar  observation  in  Arabia.  ^  We 
several  times  thought  we  saw  at  the  horizon  the 
figures  of  tumuli  and  towers,  that  disappeared 
by  intervals,  without  our  being  able  to  discern 
the  real  shape  of  the  objects.  They  were 
perhaps  hillocks,  or  small  eminences,  placed 
beyond  the  ordinary  visual  horizon.  I  shall  not 
mention  those  tracts  destitute  of  vegetation, 
which  appear  like  large  lakes  with  an  undulat- 
ing surface.  This  phenomenon,  the  most  an- 
ciently observed,  has  occasioned  the  mirage  to 
receive  in  Sanscrit  the  expressive  name  of  desire 
(thirst)  of  the  antelope.  We  admire  the  frequent 
allusions  in  the  Indian,  Persian,  and  Arabic 
poets,  to  the  magical  effects  of  terrestrial  refrac- 
tion. It  was  scarcely  known  to  the  Greeks  and 
Romans.  Proud  of  the  riches  of  their  soil,  and 
the  mild  temperature  of  the  air,  they  would  have 

*  See  vol.  iii,  p.  642 — 664. 
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felt  no  €nvy  of  this  poety  of  the  desert.  It  was 
bom  m  Asia.  The  oriental  poets  found  it's  source 
in  the  nature  of  the  country  they  inhabited  ; 
they  were  ini^pired  by  the  aspect  of  those  yast 
solitudes,  interposed  like  arms  of  the  sea  or 
gulfs  between  lands  adorned  by  nature  with  her 
most  luxuriant  fertility. 

The  plain  assumes  at  sunrise  a  more  animated 
aspect.  The  cattle,  which  had  reposed  during 
the  night  along  the  pools,  or  beneath  clumps  of 
murichis  and  rhopldas,  were'  now  assembled  in 
herds ;  and  these  solitudes  became  peopled  with 
horses^  mules^  and  oxen,  that  live,  here,  I  will 
not  9ay  as  wild,  but  as  free  animals,  without 
settled  habitations,  and  disdaining  the  care  and 
the  protection  of  man.  In  these  hot  climates, 
the  oxen^  though  of  Spanish  breed,  like  those  of 
the  cold  table-lands  of  Quito,  are  of  a  much 
gentler  disposition.  A  traveller  runs  no  risk  of 
being  attacked  or  pursued,  as  we  were  often  in 
our  excursions  on  the  back  of  the  Cordilleras, 
where  the  climate  is  rude,  the  aspect  of  the 
country  more  wild,  and  food  less  abundant.  As 
we  approached  Calabozo,  we  saw  herds  of  roe- 
bucks browzing  peacefully  in  the  midst  of  horses 
and  oxen.  They  are  called  matacafds  their 
flesh  is  good ;  they  are  a  little  larger  than  our 
roes,  and  f'esemble  deer  with  a  very  sleek  skin  of 
a  fawn-colour,  and  spotted  with  white.  Their 
horns  appeared  to  me  with  single  spears.   They 
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had  little  fear  of  the  presence  of  man ;  and  in 
herds  of  thirty  or  forty  we  observed  several,  that 
vrere  entirely  white.  This  variety,  common 
enough  among  the  large  stags  of  the  cold  cli- 
mates of  the  Andes,  surprised  us  in  these  low 
and  burning  plains.  I  have  since  learnt,  that 
even  the  jaguar  of  the  hot  regions  of  Paraguay 
sometimes  affords  albino  varieties,  the  skin  of 
which  is  of  so  uniform  a  whiteness,  that  the  spots 
or  rings  can  be  -distinguished  only  in  the  sun* 
shine.  The  number  of  maiacani,  or  little  deer  % 
is  so  considerable  in  the  Llanos,  that  a  tmde-f-| 
might  be  carried  on  with  their  skin*.  A  ekiU^i 
hunter  would  kill  more  than  twenty  a  day;  but 
the  indolence  of  the  inhabitants  is  such,  that 
often  they  will  not  give  themselves  the  trouble 
of  taking  the  skin.  The  same  thing  happens  in 
the  chace  of  the  jaguars,  or  great  American 
tigers,  the  skin  of  which  fetches  only  one  piastre 
in  the  steppes  of  Varinas,  while  at  Cadiz  it  costs 
four  or  five. 

The  steppes  that  we  traversed  are  principally 
covered  with  grasses  of  the  genera  ki  Hingis^ 
oenchrus,  and  paspalum  %.   At  this  season,  near 

^  Fenmdoi  de  tktra  calienie, 

f  This  tndt  is  Cftrried  on,  but  on  a  very  insignificant  scale, 
«t  Ctrora  and  at  Barquesinifcto. 

t  Kyllingia  nonooephala^  k.  odorata^  cencliniB  pUo$u$,  vilfa 
toiiaciBsima«  audropegon  plumotus,  panicum  miarattihum,  |M« 
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CalaboBo  and  St.  Jerome  ddi  VkitsA,  these 
graces  (scarbely  attaw  Ae  height  of  nitie  or  ten 
incdifis.  Near  the  banks  of  the  Apiire  and  the 
Portuguega  they  rise  to  four  feet  in  height,  so 
that  the  jaguar  can  conceal  himself  among  them, 
to  spring  upon  the  mules  and  horses  that  cross 
tte  [^am.  Mingled  with  these  gramina  some 
plants  c^  the  dicotyledonous  class  are  found ;  as 
tnmeras,  malvaceiBe,  and,  what  is  very  remark^ 
able,  little  mimosas  *  with  irritable  leaves,  call(Kl 
by  the  Spaniards  d&rfmder^s.  The  iame  breed 
of  eows,  which  fatten  in  Spain  on  sainfbin  and 
4id0irer,  have  found  excellent  nourishment  in  the 
hwbaceous  sensitive  plants.  The  pastures  where 
thdse  sensitives  piai^cularly  abound  are  s<di) 
deal^er  than  others.  T6  Che  East,  in  the  LUam 
of  Cari  and  Barcelona,  the  cypura  and  the  era* 
niolaria  ^f*,  the  beautifiil  White  flower  of  which  is 
from  six  to  eight  inches  long,  ris^  solitarily  amid 
the  gramina.  Ttie  pasttares  are  richest  Adt  only 
around  the  rivers  subject  to  inundations,  but 
idso  wherever  th^  trunks  of  palm-^trees  are  nearer 
each  other.  The  least  fertile  spots  are  those 
destitute  oi  trees ;  and  attempts  to  cultivate 
them  would  be  nearly  fruitless.    We  catinot  at^ 

nfiam,  paspulttin  UpMlackywu^i  p.  cot^agatumy  arUtida  teewr* 
vata.     See  our  Nov,  Genera  et  Spedet^  toI.  i^  p.  84 — 243. 
*  Tarnera  guyanensis,  mimosa  pigra,  m.  dormieni, 
^  Cypura  graminea,  craniolaria  aanua  (tbe  scorzonera  of 
the  oativei). 
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tribute  this  difference  to  the  shelter  afforded  by 
the  palm-trees,  in  preventing  the  solar  rays  from 
drying  and  burning  up  the  soil.  I  have  seen,  it 
is  true,  trees  of  this  family  in  the  forests  of  the 
Oroonoko  spreading  a  tufted  foliage;  but  we 
cannot  boast  of  the  shade  of  the  palm-tree  of 
the  Llanos,  the  palma  de  cobija^,  which  has 
but  a  few  folded  and  palmate  leaves,  like  those 
of  the  chamserops,  and  of  which  the  lowermost 
are  constantly  withered.  We  were  surprised  to 
see,  that  almost  all  these  trunks  of  the  corypha 
were  nearly  of  the  same  size.  They  were  from 
twenty  to  twenty-four  feet  high,  and  from  dgfat 
to  ten  inches  diameter  at  the  foot.  Nature  has 
produced  few  species  of  palm-trees  in  such  pro- 
digious numbers.  Amid  thousands  of  trunks 
loaded  with  fruit  of  the  shape  of  an  olive,  we 
found  about  one  hundredth  part  without  fruit. 
Are  there  some  trees  with  flowers  purely 
monoecious,  mingled  with  others  furnished  with 
hermaphrodite  flowers  ? 

The  Llaneros,  or  inhabitants  of  the  plains, 
believe  that  all  these  trees,  though  so  low,  are 
many  centuries  old.  Their  growth  is  almost 
imperceptible,. being  scarcely  to  be  noticed  in 
the  lapse  of  twenty  or  thirty  years.  The  wood 
of  the  palma  de  cobija  is  excellent  for  building. 

*  Roofing  (or  cohering)  pmlm-tree :  corypha  tectorunu   See 
abo\e^  p.  186. 
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It  is  so  hard,  that  it  is  diffieult  to  drive  a  nail 
into  it.  The  leaves  folded  like  a  fan  are  em- 
ployed to  cover  the  roofs  of  the  huts  scattered, 
through  the  Llanos ;  and  these  roofis  last  more 
than  twenty  years.  The  leaves  are  fixed  by 
bending  the  extremity  of  the  footstalks,  which 
have  been  beaten  beforehand  between  two 
stones,  so  that  they  may  bend  without  breaking. 
Beside  the  solitary  trunks  of  this  palm-tree, 
we  find  dispersed  here  and  there  in  the  steppes 
a  few  clumps,  real  groves  {palmares),  in  which 
the  corypha  is  intermingled  with  a  tree  of  the 
proteaceous  family,  called  chaparro  by  the  nap- 
tives,  which  is  a  new  species  of  rhopala  *,  with 
bard  and  resonant  leaves.  The  little  groves  of 
rhopala  are  called  chaparrales ;  and  it  may  be 
supposed,  that,  in  a  vast  plain,  where  only  two 
or  three  species  of  trees  are  to  be  found,  the 
chaparro,  which  affords  shade,  is  considered  as 
a  highly  valuable  plant.  The  corypha  spreads 
through  the  Llanos  of  Caraccas  from  Mesa  de  , 
Peja  as  far  as  Guayaval;  farther  North  and 
North-West,  near  Guanare  and  San  Carlos,  it's 
place  is  taken  "by  another  species  of  the  same 
genus,  with  leaves  alike  palmate  but' larger.  It 


*  Near  the  embothrionit  of  which  we  found  no  species  id 
the  New  Continent.  The  embothriams  are  represented  in 
American  vegetation  by  the  genera  lomatia  and  or|)Ocalit&. 
See  our  Nov.  Genera  et  Species,  vol.  ii,  p.  164. 
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is  called  th^  pahna  real  de  los  Llanos  *•  Other 
palm-trees  rise  to  the  South  of  Guayaval^  espe- 
cially the  piritu  with  pinnate  ^f*  leaves,  and  the 
murichi  {moriche)^  celebrated  by  &ther  GamiOa 
under  the  name  of  arbol  de  la  vida  X-  It  is  the 
sago-tree  of  America,  furnishing  *^  vichim  et 
amictum^,'^  flour,  wire,  and  thread  to  weave 
hammocks,  baskets,  nets,  and  clothing.  It*8 
fruit,  of  the  form  of  the  cones  of  the  .pine,  and 
covered  with  scales,  perfectly  resembles  those  c^ 
the  calamus  rotang.  It  had  somewhat  the  taste 
of  the  apple.  When  arrived  at  it*s  maturity,  it 
is  yellow  within  and  red  without.  The  aragoato 
monkeys  eat  it  with  avidity ;  and  th^  nation  of 
Ouaraounoes^  whose  whole  existence,  it  may  be 
said,  is  closely  linked  with  that  of  the  murictd 
palm-tree,  draw  from  it  a  fermented  liquor, 
slightly  acid,  and  extremely  refreshing.  This 
palm-tree,  with  large  shining  leaves,  folded  like 
a  fen,  preserves  a  beautiful  verdure  at  the 
period  of  the  greatest  drought.  It's  sight  alone 
produces  an  agreeable  sensation  of  coolness,  and 

^  This  paltib-trte  of  the  pUins  must  not  be  confounded  wilk 
the  palmareaho^QiirikQc^^  9nd  of  Curiepe  with  piaoaie  letf«k 
Nov.  Gen,,  p.  305. 

t^  Perhaps  an  aiphanes. 

I  Morich^^  or  qaiteve,  msHiritia  Oexiiosa.  See  above, 
ohap.  ix,  vtA.  iii,  p.  811.  (  Gttmiita  Otinoco  iUuiirwh,  1745, 
vol.  i,  p.  162*^178.     GUi,  SMria  Amer.,  vol.  i,  p.  108. 

S  Pliny,  lib.  xir,  c.  vii. 
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the  murichi,  loaded  with  scaly  fruity 
singularly  with  the  mournful  aspect  of  tktpalma 
de  cobifa,  the  foliage  of  which  is  always  gray, 
and  covered  with  dust.  The  Llaneros  belieye, 
that  the  former  attracts  the  vapours  in  theair*^; 
and  that  for  this  reason,  water  is  constantly  found 
at  it's  foot,  when  dug  for  to  a  certain  depth. 

The  efieot  is  confounded  with  the  cause.    The 

« 

nnrichi  grows  best  in  moist  places ;  and  it  may 
rather  be  said,  that  the  wfiter  attracts  the  tree. 
The  natives  of  the  Oroonoko,  by  analogous  rea- 
soning, admit,  that  the  great  serpents  contribtite 
to  preserve  humidity  in  a  canton.  '^  You  would 
look  in  vain  for.  wateiNBerpents,**  said  an  old 
^dian  of  Javita  to  us  gravely^  ^^  where  there 
are  no  marshes ;  because  the  water  collects  no 
more,  when  you  imprudaitly  kill  the  serpents 
that  attract  it.** 

We  suffered  greatly  fbom  the  heat  in  crossing 
the  MeM  da  Calabozo*  The  temperature  of  the 
air  augmented  sensibly  every  time  that  the  wind 
began  to  blow.  The  air  was  loaded  with  dustt 
and  during  these  gusts  the  thermometer  rose  to 
40^  or  41^.  We  went  slowly  forward^  for  it 
would  have  been  dangerous  to  leave  the  mules 

that  carried  our  instruments.    Our  guides  ad^ 

» 

» 

*  If  the  be^l  of  the  murichi  wer^  better  fmtiuihe^  V^tk 
leaves  thao  it  generally  is,  we  might  perhaps  adooiti  that  tli« 
«oil  rdund  the  tree  preserves  it's  humidity  from  the  influence 
of  it'si  shade. 
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'  vised  us  to  fill  our  hats  witti  the  leaves  of  the 
rhopala,  to  diminish  the  action  of  the  solor  rays 
on  the  hair  and  the  crown  of  the  head.  We 
found  relief  from  this  expedient,  which  seemed 
to  us  particularly  excellent,  when  we  could  pro- 
cure the  leaves  of  the  pothos  or  some  other 
aroidea. 

It  is  impossible  to  cross  these  burning  planiE, 
without  inquiring  whether  they  have  always 
been  in  the  same  state ;  or  whether  they  have 
been  stripped  of  their  vegetation  by  some  revo- 
lution of  nature.    The  stratum  of  mould  now 
found  on  them  is  in  fact  very  thin*  The  natives 
believe,  that  the  palmares  and  the  chaparales 
(the  little  groves  of  palm-4rees  and  rhopala)  were 
more  frequent  and  more  extensive  before  the 
arrival  of  the  Spaniards.  Since  the  Llanos  have 
been  inhabited  and  peopled  with  cattle  become 
wild,  the  savannah  is  often  set  on  fire,  in  order 
to  meliorate  the  pasturage.  Groups  of  scattered 
trees  are  accidentally  destroyed  with  the  gra- 
mina.  The  plains  were  no  doubt  less  bare  in  the 
fifteenth  century,  than  they  now  are ;  yet  the 
first  Conquistador es^  who  came  from  Coro,  de- 
scribed them  then  as  savannahs,  where  nothing 
X2'ould  be  perceived  but  the  sky  and  the  turf, 
which  were  generally  destitute  of  trees,  and  dif- 
ficult to  traverse  on  account  of  the  reverbera- 
tion from  the  soil.     Why  does  not  the  great 
forest  of  the  Oroonoko  extend  to  the  North,  on 
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the; left  bank  of  that  river?    Why. does  it  not 
fill  that  vast  space,  that  reaches  as  fur  as;thie 
Cordillera  of  the  coast,  and  which  is  fertilized 
by  numerous  rivers?  This  question  is  connected 
with  all  that  relates  to  the  history  of  our  planet. 
If,  indulging  in  geological  roveries,  we  suppose, 
that  the  steppes  of  America,  and  the  desert  of 
Sahara,  have  been  stripped  of  their  vegetation 
by  an  irruption  of  the  oceaa;  or  that  they 
formed  originally  the  bottom  of  an  inland  lake; 
we  may  conceive,  that  thousands  of  years  have 
not  sufficed  for  the  trees  and  shrubs  to  advance 
from  the  borders  of  the. forests,  from  the  skirts 
of  the  plains  either  naked  or  covered  with  turf^ 
toward  the  centre,  and  darken  so  vast  a  spaco 
with  their  shade.  It  is  more  difficult  to  explain 
the  origin  of  bare  savannahs,  enchased  in  forests^ 
than  to   recognize  the  causes  that  maintain 
forests  andsavannahs  within  their  ancient  limits, 
like  continents  and  seas. 

We  found  the  most  cordial  hospitality  at  Calar^ 
bozo,  in  the  house  of  the  administrator  of  the 
Real  Hacienda^  Don  Miguel  Cousin.  The  town,' 
situate  between  the  banks  of  the  Guarico  and  the 
Uritucu,  had  at  this  .period  only  five  thousand 
inhabitants ;  but  every  thing  denoted  increasing 
prosperity.  The  wealth  of  most  of  the  inhabitants 
consists  in  herds,  under  the  management  of  far- 
mers, who  are  called  hateros^  from  the  word  hcttoy 
which  signifies  in  Spanish  a  house  or  farm  placed 

VOL.  IV.  z 


la  the  midbt  of  pastures.  The  scattered  papula^ 
tion  of  the  Llanos  being  accunralated  on  certain 
points,  princtpally  around  towns,  Galalxrto 
reckons  already  five  villages  or  missioos  in  it*8 
environs.  It  is  coniputed,  that  96,000  bead  of 
cattle  wander  in  the  pastures  nearesC  to  the 
town.  It  is  very  difficult  to  form  a&  escaet  idda 
of  tlie  herds  contained  in  the  Uands  of  Cameoas^ 
BareekMM,  Cumana,  and  the  Spanish  Guyaas. 
Mr.  Depobs,  who  inhabited  the  town  of  Carae- 
cas  longer  thaA  i,  and  whose  statistical  stale- 
ments  are  generally  accurate,  reckons  in  those 
vast  plaSns,  from  the  moilths  of  the  OrooBoko 
to  the  lake  of  Maracaybo,  1,200,000  ctea, 
180,000  horses,  and  90,000  Kmles.  He  esti* 
mates  the  produce  of  these  herds  at  5>0OO,000 
franks ;  adding  to  the  value  of  the  exportation 
the  price  of  the  hides  consumed  in  the  country*. 
There  exist,  it  is  believed,  in  the  Pampas  de 
Buenos  Ayres,  12,000,000  cows,  and  3,000,000 
hdrses,  without  comprising  in  this  enumeration 
the  cattle  that  have  no  acknowledged  proprie- 
tor-f-. 

I  shall  not  hazard  any  of  these  genetol  esti- 
mations, from  their  nature  too  uncertain ;  hut 
shall  only  observe,  that,  in  the  Llanos  of  Garac- 
cas,  the  proprietors  of  the  great  hatos  are  ear 

^  Depom,  Fif^agt  A  la  Tent  Fkrme,  yol.  i^  p.  10. 
t  AstmrQ,  Foffoge  an  Paraguay,  vol.  i,  p.  30. 
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tirely  ignortait  of  the  fminbei^  of  the  cattle  thef 
pofisesB.  They  only  know  that  of  the  youngs 
cattle,  which  are  branded  every  year  with  alet^ 
ter  or  Dibrk  pecfnliar  to  each  herd.  The  richest 
proprietors  mark  as  many  as  14,000  he^  every 
yeiU* ;  and  sell  to  the  nnttiber  of  five  or  six  thou* 
Mtkd.  According  to  offici&l  dodtimentis^/ the 
exportation  of  hides  from  the  whole  Cajdtaniu 
Gemr^amounted  Annually  from  the  West  India 
i^mds  alone,  to  174,000  skins  of  oacen,  'and 
il^OO  of  goats.  Wh6n  we  refleet,  that  thcise 
doenments  are  taken  ftom  tbe^  books  of  the'cns- 
totnhousies,  where  n6  mention  is  made  of  the 
'frandnkiit  dealiiigi^  in  hides,  we  are  tenfpted  to 
believe;  that  thi  esiiitoaclob  of  1,200,000  oiten 
trttnderitig  in  the  Ulanos^  from  the  Rio 
^n'y  and  the  Gnai^piche  to  the  lake  of 
^Mcftybo,  is  inxiih  underrated.  The  port  of 
Gtidyra  alone  exported  atonally  from  1 789  to 
1793,  70,000  6t  80,000  hides,  entered  in  the 
MMtonrfionse  books,  scarcely  one  fifth  of  which 
,  was  for  Spain.  The  exportation  from  Buenos 
Ayres,  at  the  end  of  the  eighteenth  century,  was, 
^UfdbrAYhg  to  Don  F^ix  d*Al^ara,  800,000  skins. 
The  bides  of  Caraccas  are  prefefrred  in  the  pe- 
D5f)l9ula  to  those  of  Buenos  Ayres;  because  the 
kLtt6r,  on  account  of  ti  kMger  passage,  under- 

^  Infbrme  <Ui  Cofide  de  Casa^Valenday  itoarioBcript,  wlbich 
we  have  already  quoted  teveral  timet. 
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go  a  loss  of  twelve  per  cent,  in  the  tanning: 
The  southern  part  of  the  savannahs,  vulgarly 
called  Lianas  de  arriha,  is  very  productive  in 
mules  and  oxen;  but  the  pasturage  being  in 
general  less  good,  these  animals  are  obliged  to 
be  sent  to  other  plains  to  be  fattened  before  they 
are  sold.  The  Llano  de  Monai,  and  all  the 
Llanos  da  ahaxo^  abound  less  in  herds,  but  the 
pastures  are  so  fertile,  that  they  furnish  meat 
of  an  excellent  quality  for  provisioning  the  coast 
The  mules,  which  are  not  fit  for  labour  before 
the  fifth  year,  and  tlien  bear  the  name  of  mmlas 
de  saca,  are  purchased  on  the  spot  at  the  price 
of  fourteen  or  eighteen  piastres.  The  horses  of 
the  Llanos,  descending  from  the  fine  Spanish 
breed,  are  not  very  large;  they  are  generally  of  a 
uniform  colour,  brown-bay,  like  most  of  the  wild 
animals.  Suffering  alternately  from  drought 
and  floods,  tonnented  by  the  stings  of  insects 
and  the  bite  of  the  large  bats,  they  lead  a  hard 
and  uneasy  life.  After  having  enjoyed  for  some 
months  the  care  of  man,  their  good  qualities 
are  developed,  and  become  sensible.  A  wild 
horse,  in  the  Pampas  of  Buenos  Ayres,  is  worth 
from  half  to  a  whole  piastre ;  and  in  the  Llanos 
of  Caraccas  from  two  to  three  piastres ;  but  the 
price  of  the  horse  augments,  when  he  has  been 
broken  in,  and  is  fit  for  agricultural  labour. 
Here  are  no  sheep ;  we  saw  flocks  only  on  the 
tuble-land  of  Quito, 
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'  The  hatos  of  oxen  have  suffered  coiisiderablf 
of  late  from  troops  of  vagabonds,  who  roam 
over  the  steppes  killing  the  animals  merely  to 
take  their  hides.  This  robbery  has  increased 
sUice  the  trade  of  the  Lower  Oroonbkb  is  become 
more  flourishing.  For  half  a  century,  the  banks 
of  that  great  river,  from  the'mouth  of  the  Apure 
as  far  as  Angostura,  were  known  only  to  the 
missionary  monks.  The  exportation  of  cattle 
took  place  from  the  ports  of  the  northern  coast 
OBly,Cumana,  Barcelona,  Burburata,  and  Porto- 
Gabello.  This  dependence  on  the  coast  is  now 
much  diminished.  The  southern  part  of  the 
plains  has  established  an  internal  connexion  with 
the  Lower  Oroonoko ;  and  this  trade  is  the  more 
brisk,  as  those  who  devote  themselves  to  it  easily 
escape  the  trammels  of  the  prohibitory  laws. 

The  greatest  herds  of  cattle  that  exist  in  the 
Llanos  of  Caraccas  are  those  of  the  hatos  of 
Merecure,  la  Cruz,  Belen,  Alta  Gracia,  and 
P&von.  The  Spanish  cattle  came  from  Coro 
and  Tocuyo  into  the  plains.  History  has  pre- 
served the  name  of  the  colonist,  Who  first  con- 
ceived the  happy  idea  of  peopling  these  pastur- 
ages, in  which  deer  only  bronzed,  and  a  large 
species  of  cavy,  the  thick-nosed  tapir,  or  river 
cavyj  cavia  capj/bara,  called  chiguire  in  those 
countries.  Christoyal  Rodriguez  sent  the  first 
homed  cattle  into  the  Llanos^ j  about  the  year 

^  Fray  Pedro  Simon,  not.  5,  cap.  xiv.  No.  2,  p«  371. 


342 

1548.  He  was  an  inhabitant  of  the  town  of 
Tocuyoy  and  had  long  resided  in  New  Granada. 

When  we  hear  of  the  ^^  innnmerable  quantity^ 
of  oxen,  horses^  and  mules,  that  are  spread  oyer 
the  plains  of  America,  we  seem  generally  to  for- 
get, that  in  ciyilized  Eurt>pe,  on  lands  of  much 
less  extent,  there  exist  in  agricultural  countries 
quantities  no  less  prodigious.  Frapce,  according 
to  Mr.  Peuchet,  feeds  6,000,000  of  large  homed 
cattle,  of  which  there  are  3,500,000  oxtti}  em- 
ployed in  drawing  the  plough.  In  the  Austrian 
monarchy  the  number  of  oxen,  cows,  and  calves, 
is  estimated  by  Mr.  Lichtenstein  at  13,400,000 
head.  P^s  alone  consumes  annually  165,00Q 
homed  cattle  *.  Germany  receives  150,000 
oxen  yearly  from  Hungary.  Domestic  animals, 
collected  in  small  herds,  are  considered  by  agri- 
cultural nations  as  a  secondary  object  in  the 
riches  of  the  state.  Accordingly  they  strike  the 
im'agination  much  less  than  those  wandering 
droves  of  oxen  and  horses,  which  fill  alone  the 
uncultivated  tracts  of  the  New  World.  Civili- 
zation and  social  order  favour  alike  the  progress 
of  population,  and  the  multiplication  of  animals 
useful  to  man. 

We  found  at  Calabozo,  in  the  midst  of  the 

*  72,000  oxen,  9,000  cows,  74^000  calves,  accordiog  to 
the  official  statement  of  1817 ;  the  population  of  Paris  being 
718,765  individuals.  Paris  consumes  besides  328,000  sbMpi 
and  74,000  hogs ;  in  sli,  77,300,000  pounds  of  butcher's  meat. 
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Llanos^  an  electrical  machine  with  large  plates, 
eleotrophori,  batteries,  and  electrometers;  an 
mppamtm  nearly  as  complete  as  cmr  first  scien^ 
tifie  men  ju  Europe  possess.  All  these  articles 
had  not  been  pnrdiased  in^the  United  States; 
they  were  the  performance  of  a  man,  who  had 
nevw  seen  any  instrument,^  whip  had  no  person 
to  consult,  and  who  was  acquainted  with '  the 
fAenomam  of  electricity  only  by  reading  the 
treatise  of  Sigaurd  de  la  Fbnd,  and  i^Vanklin's 
Memoirs.  Mr.  Carlos  del  P020,  the  name  o# 
this  worthy  and  ingenious  man,  had  beg^n  to 
make  cylindrical  eleotrical  machines,  by  em- 
ploying large  glass  jars,  itfier  hai^g  cut  off  the 
necks.  It  was  only  Vi<tiin  a  few  years  he  had 
been  able  to  procure,  by  way  of  Hiiladcdpiria, 
two  plates;  to  construct  a  plate  machine,  and  to 
obtain  more  considera)){e  effects.  It  is  easy  to 
J9dge  whatdifficultiesMr.Posio  hadtoencoanter> 
since  the  first  works  upo|i  electricaty  had  lallen 
into  his  hands ;  and  thQit  he  had  the  courage  to 
pdsolve  tp  pFO0Cire  himself,  by  tds  own  industry, 
sdl^  that  he  had  ^eeii  dedcribed  in  the  books. 
Till  now  he  had  enjoyed  ooly  the  astonishment 
and  admiration  produced^  by^hts  experiments  on 
persoQS  destitute  of  ^1  information,  and  who  had 
never  quitted  the  soUtude  of  the  Llanos ;  our 
s^Mide  at  Galabozd  gave  him  a  satisfiiction  alto- 
get}ier  new.  It  may  be  supposed,  that  he  set 
some  value  on  the  opinions  of  two  travellers. 
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who  could  compare  his  apparatus  with  thost 
constructed  in  £urope.  I  had  brought  with  me 
electrometersy  with  straws,  with  pith  balls,  and 
with  gold  leaves ;  and  also  a  small  LfCyden  vial, 
which  could  be  charged  by  friction  according  to 
the  method  of  Ingenhousz,  and  which  served 
for  my  physiological  experiments.  Mr.  Pozo 
could  not  contain  his  joy,  on  seeing  for  the  first 
time  instruments  which  he  had  not  made,  and 
which  appeared  to  be  copied  from  his  own.  We 
also  showed  him  the  effect  of  the  contact  of  he- 
terogeneous metals  on  the  nerves  of  frogs.  The 
name  of  Galvani  and  Volta  had  not  yet  re- 
sounded in  those  vast  solitudes. 

After  this  electrical  apparatus,  the  work  of 
the  iadustrious  sagacity  of  an  inhabitant  of  the 
Llanos,  nothing  at  Calabozo  excited  in  us  so 
great  an  interest  as  the  gymnoti,  which  are  ani- 
mated electrical  apparatuses.  Occupied  daily 
for  a  great  number  of  years  by  the  phenomena 
of  galvanic  electricity ;  given  up  to  that  enthu- 
siasm, which  excites  us  to  research,  but  prevents 
us  from  seeing  accurately  what  we  have  dis- 
covered; having  constructed,  unconsciously, 
rcal/;f7e.v,  by  placing  metallic  disks  one  upon 
another,  and  making  them  alternate  with  pieces 
of  muscular  fleshy  or  with  other  humid  substan- 
ces*; I  was  impatient,   from  the  time  of  my* 

*  See  my  Experiments  on  the  irritable  Fibre,  vol.  i,  p.  74, 
pL  ill,  \r,  V,  of  the  German  edition. 


B4B 

• 

Arrival  at  Cumana,  to  procure  electrical  eei$: 
We  had  been  promised  tbem  often,  but  our 
hopes  had  always^  been  disappointed.  Money 
loses  if  s  value  as  you  withdraw  from  the  coast ; 
and  how  is  the  imperturbable  phlegm  of  the 
vulgar  to  be  vanquished,  when  they  are  not  ex- 
cited by  the  desire  of  gain  ? 

The  Spaniards  confound  all  electrical  fishes 
under  the  name  of  temhladores  (producers  of 
tremhUngf  literally  tremblers).  There  are  some 
in  the  Caribbean  se^  on  the  coast  of  Cumana. 
The  Guayqueria  Indians,  who  are  the  most 
skilful  and  ind^trious  fishermen  in  those  parts, 
brought  us  a  fish>  which,  they  said,  had  be- 
numbed their  hands.  This  fish  ascends  the 
little  river  Manzanares.  It  is  a  new  species  of 
the  ray,  the  lateral  spots  of  which  are  scarcely 
visible,  and  which  much  resembles  the  torpedo 
of  Galvani.  The  torpedoes,  furnished  with  an 
electric  organ  that  is  externally  visible,  on  ac-^: 
count  of  the  transparency  of  the  skin,  form  a 
gelQus  or  subgenus,  different  from  the  rays  pro- 
perly so  called  *.    The  torpedo  of  Cumana  was 

*  Cuvier,  Regne  Animal^  vol.  ii,  p.  136.  The  Mediterra- 
neaD  contains,  according  to  Mr.  Risso^  four  species  of  electri- 
cal torpedoes,  tU  formerly  confounded  nnder  the  name  of 
raia  torpedo ;  these  are  torpedo  narke,  t.  unimaculata, 
t.  galvadii,  and  t.  marmorata.  The  torpedo  of  the  Cape  of 
Good  Hope,  the  subject  of  the  recent  experiments  of  Mr. 
Todd,  is  no  doubt  a  nondescript  specic^s.  / 


346 

very  lively^  very  energetic  in  it's  muscular  move- 
ments^ and  yet  the  electrical  shocks  it  gave  u 
were  extremely  feeble.    They  became  strongvar 
on  galvanising  the  animal  by  the  cpatwct  of 
zinc  and  gold.    Other  tembtadoresy  real  gywaoti 
or  electrical  eels,  inliabit  the  Rio  Colorado,  tfat 
Guarapiche^  and  several  little  streams^  that 
cro6S:the  missions  of  the  QMkyma  lAdians.    They 
abound  also  in  the  large  dven^oif  America,  the 
Oroonoko,  the  Amazon,  and  the  Meta ;  Imt  the 
strength  of  the  current,  and  jthe  depth  of  the 
water,  prevent  their  being  caflgbt  by  diie  Indians. 
They  see  these  fish  less  fmquently  .tbwi  they 
feel  electrical  shocks  from  tiiem  when  aiwm^ 
ming  or  bathing  in  the  river. .  In  jthe  LUnm^ 
particularly  in  the  envjrws  pf  CalabonOf  h^ 
tween  the  forms  of  Morichal  and  the  nussj^oBS 
de  arriha  and  de  abaxOy  the  basins  of  i^tagniuit 
water,  and  the  conduents  of  the  Ocopnokp, 
(the  Rio  Guarioo  and  the   Canos  of  Rastro, 
Berito,  and  Paloma)  are  filled  with  electrical 
eels.    We  at  first  wished  to  make  our  expcsri- 
ments  in  the  house  we  inhabitied  at  Calalnw; 
but  the  dread  of  the  electrical  shocks  of  the 
gymnoti  is  so  great,  and  so  exaggerated  among 
the  vulgar,  that  during  three  days  we  could  not 
obtain  one,  though  they  are  easily  caught,  and 
we  had  promised  the  Indians  two  piastres  for 
every  strong  and  vigorous  fish.    ThiB  fe^ir  <q{  the 
Indians  is  the  more  extraordinary,  as  they  do 
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not  attempt  ftb  ^mpkty  meaos  in  which  they  pro^ 
§um  to  have  great  confidence.  When  interro^ 
gated  on  the  eflfect  of  the  tembladonSj  they  nerer 
fell  to  tdl  the  Whites^  that  they  inay  be  tonchod 
with  impanity,  while  yon  are  chewing  tobacco. 
This  &ble  of  the  influence  of  tobacco  (m  animal 
electricity  is  as  general  on  the  continent  of  South 
America,  as  thebeliefamongmariners  of  the  effisct 
of  gar^ck  and  talloiy  on  the  magnetic  needle. 

Impatiient  of  waiting,  and  having  obtained 
very  uncertain  results  from  an  electriealeel  that 
had  been  brought  to  us  alive,  but  much  arn- 
feebkd,  we  repaired  to  die  Cano  de  Bera,  to 
^foake  our  experiments  in  the  open  ^r,  on  the 
borders  of  the  water  itself.  We  set  off  on  the  10tfa 
of  March,  at  a  very  early  hour,  for  the  village 
of  Rastro  de  abaao ;  thence  we  were  conducted 
by  the  Indians  to  anstream,  which,  in  the  time 
of  drought,  forms  a  basin-  of  muddy  water,  sui** 
rounded  by  fine  trees  ^y  the  dtisitf,  the  amyriis^ 
and  the  mimosa  with  fragrant  flowers.  To  catch 
title  gymnott  with  nets  is  very  difficult,  on  account 
of  the  extreme  a^lity  of  the  fish,  which  btiry 
themselzes  in  the  mud  like  serpents.  We  would 
not  employ  the  barbascoj  that  is  to  say,  the  roots 
of  the  pisddea  erithyma,  jacquinia  armillaris, 
and  some  species  of  phyllanthus^  whioh^  thrown 

f  Am jris  laUriflara,  a.  coriacea,  lounu  fnchurm,  myroxyloD 
secundum,  malpighia  reticuicUa. 
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Into  the  pool,' intoxicate  or  benumb  these  aiii-> 
mals.  These  means  would  have  enfeebled  the 
gymnoti;  the  Indians  therefore  told  us^  that 
they  would  "  fish  with  horses,"  emharhascar  can 
cavallos  *.  We  found  it  difficult  to  form  an  idea 
of  this  extraordinary  manner  of  fishing ;  but  we 
soon  saw  our  guides  return  from  the  savannah^ 
which  they  had  been  scouring  for  wild  horses 
and  mules.  They  brought  about  thirty  ^th 
them,  which  they  forced  to  enter  the  pool. 

The  extraordinary  noise  caused  by  the  horses' 
hoofs  makes  the  fish  issue  from  the  mud,  and 
excites  them  to  combat.  These  yellowish  aod 
livid  eels,  resembling  large  aquatic  serpents, 
swim  on  the  surface  of  the  water,  and  crowd 
under  the  bellies  of  the  horses  and  mules.  A 
contest  between  animals  of  so  different  an  orga- 
nization furnishes  a  very  striking  spectacle. 
The  Indians,  provided  with  harpoons  and  long 
slender  reeds,  surround  the  pool  closely ;  and 
some  climb  upon  the  trees,  the  branches  of 
which  extend  horizontally  over  the  surface  of  the 
water.  By  their  wild  cries,  and  the  length  of 
their  reeds,  they  prevent  the  hoi*ses  from  run- 
ning away,  and  reaching  the  bank  of  the  pool. 
The  eels^  stunned  by  the  noise,  defend  theui- 
selves  by  the  repeated  discharge  of  their  electric 

*  Properly  to  set  to  sleep,  or  intoxicate  the  fish  by  means 
of  horses. 
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batteries.  During  a  long  time  they  seem  to 
prove  victorious.  Several  horses  sink  beneath 
the  violence  of  the  invisible  strokes^  which  they 
receive  from  all  sides  in  organs  the  most  essen- 
tial to  life ;  and  stunned  by  the  force  and  fre- 
quency of  the  shocks,  disappear  under  the 
water.  Others,  panting,  with  mane  erect,  and 
haggard  eyes,  expressing  anguish,  raise  them- 
selves, and  endeavour  to  flee  from  the  storm  by 
which  they  are  overtaken.  They  are  driven 
back  by  the  Indians  into  the  middle  of  the 
water ;  but  a  small  number  succeed  in  eluding 
the  active  vigilance  of  the  fishermen.  These 
regain  the  shore,  stumbling  at  eveiy  step,  and 
stietch  themselves  on  the  sand,  exhausted  with 
fatigue,  and  their  limbs  benumbed  by  the  elec- 
tric shocks  of  the  gymnoti. 

In  less  than  five  minutes  two  horses  were 
drowned.  The  eel,  being  five  feet  long,  and 
pressing  itself  against  the  belly  of  the  horses, 
makes  a  discharge  along  the  whole  extent  of  it's 
electric  organ.  It  attacks  at  once  the  heart, 
the  intestines,  and  the  pl&rus  cceliacus  of  the 
abdominal  nerves.  It  is  natural,  that  the  effect 
felt  by  the  horses  should  be  more  powerful, 
than  that  produced  upon  man  by  the  touch  of 
the  same  fish  at  only  one  of  his  extremities. 
TTie  horses  are  probably  not  killed,  but  only 
stunned.    They  are  drowned  from  the  impos- 
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sibiiity  of  rising  amid  the  pr6]onged  straggle 
between  the  other  horses  and  the  eels. 

We  had  little  doubt,  that  the  fishing  would 
terminate  by  killing  successively  all  the  animals 
engaged ;  but  by  degrees  the  impetuosity  of 
this    unequal    combat    diminislied,    and    the 
wearied  gymnoti  dispersed.    They  require  a 
long    rest^,  and   abundant  nourishmettt^  to 
repair  what  they  have  lost  of  galtanic  foree. 
The  mules  and  horses  appear  less  fiigtit^ed; 
their  manes  are  no  longer  bristied^  and  liidr 
eyes  express  less  dread.    The  gymnoti  aq[>pi^oach 
timidly  the  edge  of  the  marsh,  where  tbey  are 
taken  by  means  of  small  harpoons  fastened  to 
l6ng  cords.    When  the  cords  are  very  dry,  the 
Indians  feel  no  shock  in  raising  the  fi^  into 
the  air.     In  a  few  minutes  we  had  five  large 
eels,  the  greater  part  of  which  were  but  slightly 
wounded.    Some  were  taken  by  the  same  means 
toward  the  evening. 

The  temperature  of  the  waters,  in  which  the 
gymnoti  habitually  live,  is  from  26^  to  27^. 

*  The  lodiaos  assured  us,  that  when  the  horses  are  m^ii^ 
to  run  two  days  successively  into  the  same  pool,  none  are 
killed  the  second  day.  See^  on  the  fishing  for  gymnoti,  and 
fbr  the  particulars  of  the  experiments  made  at  Galaboao,  a 
memoir  published  in  my  Observations  de  Zoologie,  vol.  i,  p. 
d9— 02 }  and  luy  Tableaux  de  la  Nature,  vol.  i^  p.  53—57. 
I  liavQ  been  enabled  to  add  here  some  new  consideratioos, 
founded  on  a  more  intimate  knowledge  of  the  action  of  elec- 
tromotive apparatuses. 
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Their  elcfctric  force  diuuusliesy  it  is  siud^  in 
colder  wateirs ;  and  it  is  remarkable,  that  in 
genenJy  as  a  celebrated  naturalist  has  already 
observed,  anifin^  endowed  with  electromotive 
iN'gans,  the  effects  of  which  are  sensible  to  man, 
M^  not  Iband  in  the  airy  but  in  a  fluid  that  is  a 
inductor  of  electricity. .  The  gymnotus  is  the 
iffg^t  of. electrical  fishes.  I  measured  some, 
that  were  from  five  feet  to  five  fecit  three  inches 
long ;  and  the  Indiansi  assert,  that  they  have 
wesk  still  longer.  We  found,  that  a  fibh  of  three 
fefet  ten  inches  long  weighed  twelve  pounds. 
'the  transverse  diameter  of  th6  body,  without 
redKoning  the  anal  fin^  which  is  dodgated  in 
the  form  of  a  keel,  was  three  inches  five  lines. 
Tbe  g3rmnoti  of  Cano  de  Bera  are  of  a  fine  olive- 
green.  The  under  part  of  the  head  is  yellow 
mingled  with  red.  ^Two  rows  of  small  yeDow 
spots  are  placed  symmetrically  along  the  back, 
from  the  head  to  the  end  of  the  tail.  Every 
spot  contains  an  excretory  aperture.  In  con- 
sequence, the  skin  of  the  animal  is  constantly 
covered  with  a  mucous  matter,  which,  as  Volta 
has  proved,  conducts  electricity  twenty  or  thirty 
times  better  than  pure  water.  It  is  in  general 
somewhat  remarkable,  that  no  electrical  fish, 
yet  discovered  *  in  the  different  parts  of  the 
world,  is  covered  with  scales. 

*  We  yet  know  with  certainty  only  seven  electrical  fifhes; 


352 

The  gymnoti>  like  our  eels,  are  fond  of  swal- 
lowing and^breathing  air  on  the  surface  of  tbe 
water ;  but  we  must  not  thence  conclude  with 
Mr.  Bajon,  that  the  fish  would  perish^  if  it  could 
not  come  up  to  breathe  the  air.  Our  eels  wan- 
der a  part  of  the  night  upon  the  grass^  while 
I  have  seen  a  very  vigorous  gymnotufi^  that 
had  sprung  out  of  the  tub^  die  on  the  ground. 
Mr.  Provencal  and  myself  have  proved,  by  our 
researches  on  the  respiration  of  fishes,  that 
their  humid  bronchise  can  execute  the  double 
function  of  decomposing  the  atmospheric  m, 
and  of  appropriating  the  oxygen  dissolved  in 
water.    They  do  not  suspend  their  respiration 

torpedo  nai  ke  RisBo,  t.  unimacQlata^  t.  tnarmorata^  t.  ga}vaiiti» 
silurus  electricus,  tetraodou  electricus,  gjrmnotos  electricosa 
It  appears  uncertain^  whether  the  trichiurus  indicas  have 
electrical  properties  or  not  (Cue:  R^gne  animal^  vol,  ii,  p.  247). 
But  the  genus  torpedo,  very  different  from  that  of  the  rajs 
properly  so  called^  has  numerous  species  in  the  eqaatorial 
seas  5  and  it  is  probahle,  that  there  exist  several  gymnotk 
specifically  different.  The  Indians  mentioned  to  us  a  veiy 
black  and  very  powerful  species,  inhabiting  the  marahes  of 
the  Apure,  which  never  attains  a  length  of  more  than  two 
feet,  but  which  we  were  not  able  to  procure.  The  raioaot 
the  Rio  de  la  Magdalena,  which  I  have  described  under  the 
name  of  gymnotus  sequilabiatus  (Ohserv,  de  Zoohgief  vol.  i* 
pi.  X,  fig.  1)^  forms  a  particular  subgenus.  This  is  a  carapa> 
not  scaly,  and  without  an  electrical  organ.  This  organ  il 
tffeo  entirely  wanting  in  the  Brazilian  carapo,  and  in  all  the 
rays,  which  Mr.  Cuvier  has  had  the  goodness  to  examine 
again  at  my  request. 
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in  the  air;  but.  they  absorb  the  gazeous. oxygen^ 
like  a  reptil§  furnished  with  lungs.  It  is  known, 
that  carp  may  be  fattened  by  being  fed  out  of 
the  water,  and  wetting  tiieir  gills  from  time  to 
time  with  humid  moss,  to  prevent  their  drying. 
Fish  separate  their  gilUcovers  wider  in  oxyg^ 
gas,  than  in  water.  Their  temperature,  how- 
ever, does  not  rise ;  and  they  live  the  same  length 
of  time  in  pure  vital  air,  and  in  a  mixture  of 
ninety  parts  azot  and  ten  oxygen.  We  found, 
that  tench  (cyprinus  tinea),  placed  under  in- 
verted jars  filled  with  air,  absorb  half  a  cubic 
centimetre  of  oxygen  in  an  hour.  This  action 
takes  place  in  the  gills  only;  for  fishes,  on 
which  a  collar  of  cork  has  been  fastened,  and 
leaving  their  head  out  of  the  jar  filled  with  air, 
do  not  act  upon  th^  oxygen*  by  the  rest  of 
their  body. 

The  swimming-bladder  of  the  gymnotus,  the 
existence  of  which  Mr.  Block  has  denied,  is  two 
fi^tfive  inches  long  in  a  fish  of  three  feet  ten 
inches  ^.    It  is  separated  by  a  mass  of  fat  from 

.  *  M6m.  de  la  Soddii  ffArcvml,  vol.  ii^  p.  998.  Is  the  respi- 
mtioD  ID  the  air  effected  through  the  mtermedium  of  a  plate 
sf  water,  infioitelj  thin,  which  moisteos  the  gilb  > 

f  Mr.  Covier  has  shown  me,  since  my  retam  to  Europe, 
dnt  in  the  gymnotus  electricus  there  exists,  besides  the  large 
iwimming  bladder,  another  bladder,  situate  before  it,  and 
nnch  smaller.  It  looks  like  the  bifurcated  swimming  bladder 
io  the  gjmnotas  nquilabiatos,  of  which  I  made  a  drawing. 

VOL.  rv.  2  a 
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the  extertial  skin ;  and  rests  upon  the 
orgaaoiSj  which  fill  more  than  two  thirds  of  die 
animal.  The  same  vessels,  which  penetrate  be- 
tween  the  plates  or  leaves  of  these  organs,  and 
which  cover  them  with  blood  what  they  are  cat 
transversely,  send  out  also  numerous  branches 
to  the  exterior  surface  of  the  air-bladder.  1 
found' in  a  hundred  parts  of  the  air  of  the  sinm- 
ming-bktdder  four  of  oxygen  and  ninety-six  of 
asot.  The  medullary  substance  of  the  brain 
displays  but  a  feeble  analogy  with  the  albamifr- 
ous  and  gelatinous  matter  of  the  electric  organs. 
But  these  two  substances  have  in  common  thik 
great  quantity  of  arterial  blood  which  they  re^ 
eeive,  and  which  is  disoxidated  in  them.  We 
shall  again  remark  on  this  occasion,  that  an 
extreme  activity  in  the  functions  of  the  brab 
causes  the  blood  to  flow  more  abundantly  to- 
ward the  head ;  as  the  energy  of  the  movement 
of  the  muscles  accelerates  the  disoxidation  of 
the  arterial  blood.  What  a  contrast  between 
the  multitude  and  the  diameter  of  the  blood- 
vessels of  the  gymnotus,  and  the  small  space 
occupied  by  it*s  muscular  system !  TTiis  con- 
trast reminds  the  observer,  that  three  functions 
of  aniinal  life,  which  appear  in  other  respects 
sufficiently  distinct,  the  functions  of  the'  brm% 
those  of  the  electrical  organ,  and  those  of  the 
muscles,  all  require  the  afllux  and  concourse  of 
arterial  or  oxygenated  blood. 


It  trotrld  be  temerity  to'  expose  oHrselves  to 
the  first  shocks  of  a  very  large  and  Mrongly 
irritated  gymnotus.    If  by  chanee  you  ree^ve  a 
stroke  before  the  fish  is  wotrnded^  or  wearied  by 
a  long  pursuit,  the  pain  and  numbness  are  so 
violent,  that  it  is  impossible  to  describe  the 
nature  of  the  feeling  they  excite*    I  do  not  re- 
member having  ever  received  from  the  disdharge 
of  a  large  Leyden  jar^  a  more  d^^eadfal  shook, 
than  that  which  I  experienced  by  impredentty 
placing  both  my  feet  on  a  gytimot(l»  just  take&i 
0nt  of  the  water.    I  was  affected  the  i^t  of  the 
day  with  a  violent  pcun  in  the  knees,  and  hi 
almost  every  joint.    To  be  aware  of  the  differ^ 
efice,  which  is  sufficiefxtly  striking,  thiit  ensts 
between  the  sensation  produced  by  the  pile  of 
Volta  and  an  electrical  ish,  the  latter  should  be 
louched  when  they  are  in  a  state  of  extreme 
weakness.    The  gymnbti  and  the  torpedoet  then 
cause  a  twitching  *,  which  is^  propagated  from 
the  part  that  rests  o^  the  electric  org&xiB  as  far 
as  the  elbow.    We  seem  to  feel  at  every  stroke 
an  internal  vibration,  that  lasts  two  or  three 
seconds,  and  is  followed  by  a  painful  numbness. 
Accordingly  the  Tamana^ck  Indians  call  the 
i&HiBbubr,  ia  their  expressite  language,  (mmna, 
tHkidh  means  something  tliot  depHves  of  motion. 
f^e  sensation  caused  by  the  feeble  shocks  of 

,  *  Submlims  tmdinum, 

•         •  •        .      • 
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an  electrical  eel  appeared  to  me  analogous  to 
that  painful  twitching^  with  which  I  have  been 
seized  at  each  contact  of  two  heterogeneous 
metals  applied  to  wounds,  which  I  had  made  on 
my  back  by  means  of  cantharides  *.    This  dif^ 

ference  of  sensation  between  the  effects  of  elec- 

« 

trical  fishes  and  those  of  the  pile  or  a  Leyden 
vial  weakly  charged  has  struck  every  observer ; 
there  is  however  nothing  in  this  contrary  to  the 
supposition  of  the  identity  of  electricity  and  the 
galvanic  action  of  fishes.  The  electricity  may 
be  the  same ;  but  it*s  effects  will  be  variously 
modified  by  the  disposition  of  the  electrical 
apparatus,  by  the  intensity  of  the  fluids  by  the 
rapidity  of  the  current,  and  by  a  particular 
mode  of  action. 

In  Dutch  Guyana,  at  Demerary  for  instance, 
electrical  eels  were  formerly  employed  to  cure 
the  paralytic.  At  a  time  when  the  physicians 
of  Europe  had  great  confidence  in  the  effects  of 
electricity,  a  surgeon  of  Essequibo,  Mr.  Van 
der  Lott,  published  in  Holland  a  treatise  on  the 
medical  properties  of  the  gymnoti.  These  elec- 
trical cures  are  found  among  the  savages  of 
America,  as  well  as  among  the  Greeks.  We  are 
told  by  Scribonius  Largus,  Galen,  and  Diosco- 
rides,  that  torpedoes  cure  the  headachy  and  the 
gout.     I  did  not  hear  of  this  species  of  remedy 


*  renucht  ueber  die  gere'mte  MugMjpater,  vol.  i,  p. 
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hi  the  Spanish  colonies  which  I  visited ;  but  I 
^an  assert^  that,  after  having  made  experiments 
during  four  hours  successively  with  gymnoti, 
Mr.  Bonpland  and  myself  felt  till  the  next  day  a 
debility  in  the  muscles,  a  pain  in  the  joints,  and 
a  general  uneasiness,  which  was  the  effect  of  a 
strong  irritation  of  the  nervous  system. 

Gynmoti  are  neither  charged  conductors,  nor 
batteries,  nor  electromotive  apparatuses,  the 
shock  of  which  is  received  every  time  they  are 
touched  with  one  hand,  or  when  both  hands  are' 
applied  to  form  a  conducting  circle  between  two 
^terogeneous  poles.    Ilie  electric  action  of  the 
fish  depends  entirely  on  it*s  will ;  whether  be- 
cause it  do  not  keep  if  s  electric  organs  always 
charged ;  or  by  the  secretion  of  some  fluid,  or 
by  any  other  means  alike  mysterious  to  us,  it  be 
ci^ble  of  directing  the  action  of  it's  organs  to 
an  external  object.    We  often  tried,  both  insu- 
lated and  uninsulated,  to  touch  the  fish,  with- 
out feeling  the  least  shock.    When  Mr.  Bon- 
pland held  it  by  the  head,  or  by  the  middle  of 
the  body,  while  I  held  it  by  the  tail,  and,  stand- 
ing on  the  moist  ground,  did  not  take  each  other's 
hand,  one  of  us  received  shocks,  which  the  other 
•did  not  feel.    It  depends  upon  the  gymnotus  to 
act  toward  the  point,  where  it  finds  itself  the 
most  strongly  irritated.    The  discharge  is  then 
made  at  one  point  only,  and  not  at  the  neigh- 
bouring points.    If  two  persons  touch  the  belly 
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Df  the  ^Bh  with  their  finger^,  ^%  m  iuoh  digttviec^ 
and  press  it  simultaneously,  sometimes  we^ 
fiiometimes  the  other  will  receive  die  shodk.  In 
the  same  manner,  when  on^  insulated  person 
Mdsthetailof  avigorousgymnotus,and  another 
pinches  the  gills,  or  pectoral  fin,  it  is  pftoi  the 
first  only  by  whom  the  shock  is  received.  It  did 
not  appear  to  us,  that,  these  diflferraoes  could 
be  attributed  to  the  dryness  or  dampnoss  of  out 
hands,  or  to  their  unequal  conduotilig  power. 
The  gymnotus  seemed  to  direct  tt*B  atrolies 
sometimes  from  the  whole  surface  of  it^s  body, 
spm!Qtim^9  from  one  point  only.  This  effect  ixh 
dicates  less  a  partial  discharge  of  tbe  organ 
composed  of  an  innumerable  qusmtity  of  leaves; 
than  the  faculty  which  the  animal  poseesseB, 
perhaps  by  the  instantaneous  secretion  of  t 
fluid  spread  through  the  cellular  meB^bran^,  of 
establishing  the  communication  between  it*$ 
organs  and  the  skin  only,  in  a  very  limited 
space. 

Nothing  proves  more  strongly  thq  feoulty, 
which  the  gymnotus  possesses,  of  darting  and 
directing  it's  stroke  according  to  it's  wilJ^  than 
the  observations  made  at  Philadelphia^  and  re- 
cently at  Stockholm*,  on  gymnoli  rcmdered 

*  By  Messrs.  WiHiaviaon  ^ad  Fablber^.  Tbo  fcllovim 
account  is  given  by  the  latter  geotlemaa  id  ao  iateresliiig 
note^  published  in  the  Felensk,  Acad,  nya  Hcmdl.^  quart.  V 
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extremely  taiAe»  Whea  they  hhd  been  made 
to  &8t  a  loxkg  time^  they  killed  from  afar  small 
fishes  put  into  the  tub.  They  acted  at  a  distance ; 
that  is  to  say,  their  electiioal  strol^e  pasised 
through  a  very  thick  stratum  of  water.  We 
w«dnot  be  sui-prised,  that  what  was  observed  in 
Swed^i^  on  a  single  gymnotus  cmly,  we  could 
not  see  on  a  great  number  of  individuals  in  their 
native  country.  The  electric  actioil  of  animate 
being  a  vital  action,  and  subject  to  their  will^ 
it  does  not  depend  ookly  on  thdr  state  of  health 

...  ' 

(18»1)^  p.  12d-^f  M.  ^  1*te  ^miMltttt  ^tstit  from  Sonnatn  id 
Mr.  KonlMiicig  tt  St#tkMia)  liircidl  more  Umui  fesr  wa^oAn 
in  a  Btat^  of  pertbct  hiMdth.  It  was  Iwentj-^aven  itiokoa 
loog ;  and  the  shocks  it  gave  were  so  violent,  especially  ki 
the  air,  that  I  found  scarcely  any  means  of  protecting  myself 
flrom  it  by  honcondnctdrs,  in  transporting  the  fish  from  one 
iribee  fo  anodier.  If s  utomach  bdng  very  smdt,  it  ate  otity 
a  KUle  aft  a  timet,  bat  dflen.  ,lt  approaobed  fiviag  flsb,  send* 
ii^.fhen  (finm  afar)  a  Miobki  Ae  energy  of  wbkA  was  pr^ 
portionate  to  the  size  of  the  pre|r.  .'the  gyttmotas  was  Seldods 
mistaken  tn  it* s judgment;  one  single  stroke  was  almost  always 
anfllcient  to  overcome  the  resistance  (the  obstacles,  which  the 
sfrmttf  of  water^  more  or  leift  (hick  SEcbbrding  to  the  distances, 
Oppeeod  ta  the  electriedi  eo##ent);  fFbed  very  ttmeh  pressed 
bjjr  hdoger,  it  directed  the  shocks  somelinies  also  against  tfae» 
peraoog  who  daily  brought  it's  fo6d  of  boiled  meat  not  se»« 
aoned.  Persons  afBlcted  with  rheumatism  came  to  touch  it 
in  hopes  of  being  cured.  They  took  it  at  once  by  the  neck 
iMdtaif:  the  sbocks  were  in  this  case  stronger,  than  when 
tbfttdktd  whh  one  hkai  onff •  it  lost  almost  entirely  iVi 
dteotficst  power  a  short  time  befiMra  ift  deatb/* 
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tOid  vigour.  A  gymnotus^  that  has  made  the 
voyage  from  Surinam  to  Philadelphia  and  Stock-- 
holm,  accustoms  itself  to  the  imprisonment,  to 
which  it  is  reduced ;  it  resumes  by  d^rees  the 
same  habits  in  the  tub,  which  it  had  in  the  rivers 
and  pools.  An  electrical  eel  was  brought  to  me 
at  Calabozo,  taken  in  a  net,  and  consequently 
having  no  wound.  It  ate  meat,  and  terribly 
frightened  the  little  tortoises  and  frog8,which,  not 
knowing  the  danger,  pliEU^ed  themselves  with  ccm- 
fidence  on  it's  back.  The  frogs  did  not  receive 
the  stroke  till  the  moment  when  they  touched  the 
t)ody  of  the  gymnotus.  When  they  recovered^  they 
leaped  out  of  the  tub ;  and  when  r^laced  near 
the  fish,  they  were  frightened  at  it's  sig^ht  only. 
We  then  observed  nothing  that  indicated  an 
action  at  a  distance ;  but  our  gymnotus,  recently 
taken,  was  not  yet  sufficiently  tamed^  to  attack 
and  devour  frogs.  On  approaching  the  finger, 
or  metallic  points,  within  the  distance  of  half  a 
line  from  the  electric  organs,  no  shock  was  felt. 
Perhaps  the  animal  did  not  perceive  the  neigh- 
bourhood of  this  foreign  body;  or,  if  it  did,  we 
must  suppose,  that  the  timidity  it  felt  in  the 
commencement  of  it's  captivity  prevented  it 
from  darting  forth  it's  energetic  strokes,  except 
when  strongly  irritated  by  an  immediate  con- 
tact. The  gymnotus  being  immersed  in  water, 
I  approached  my  hand,  both  armed  and  unarmed 
with  a  metal,  within  the  distance  of  a  few  lines 
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from  the  electric  organs;  yet  the  strata  of  water 
transmitted  no  shock,  while  Mr.  Bonpland  irri- 
tated the  animal  strongly  by  an  immediate  con- 
tact,  and  received  some  very  violent  shocks. 
If  I  had  plunged  the'most  delicate  electroscopes 
we  know,  prepared  frogs,  into  contiguous  strata 
of  water,  they  would  no  doubt  have  felt  contrac- 
tions at  the  moment  when  the  gymnotus  seemed 
to  direct  if  s  stroke  elsewhere.  Prepared  frogs, 
placed  immediately  on  the  body  of  a  torpedo^ 
experience,  according  to  Gralvani,  a  strong  con- 
traction at  every  discharge  of  the  fish. 

The  electrical  organ  of  the  gymnoti  acts  only 
under  the  immediate  influence  of  the  brain  and 
the  heart.  On  cutting  ia  very  vigorous  fish 
through  the  middle  of  the  body,  the  fore  part 
alone  gave  me  shocks.  The  shocks  are  equally 
strong,  in  whatever  part  of  the  body  the  fish  is 
touched ;  it  is  most  disposed  however,  to  dart 
them  forth,  when  the  pectoral  fin,  the  electrical 
organ,  the  lips,  the  eyes,  or  the  gills  are  pinched. 
Sometimes  the  animal  struggles  violently  with  a 
person  holding  it  by  the  tail,  without  communis 
eating  the  least  shock.  Nor  did  I  feel  any  when 
I  made  a  slight  incision  near  th^pectoral  fin  of 
the  fish,  and  gabanized  the  wound  by  the  simple 
contact  of  two  pieces  of  zinc  and  silver.  The 
gymnotus  bent  itself  convulsively,  and  raised 
it*8  head  out  of  the  water,  as  if  affrighted  by  a 
sensation  altogether  new ;  but  I  felt  no  vibra- 
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disposal^  to  be  able  to  choose  the  weakest ;  and 
the  extreme  equality  of  the  electric  discharges 
admits  of  distinguishing  between  the  sensations 
felt  alternately  by  the  hand  naked  or  armed 
with  a  metal,  by  one  or  both  hands  naked,  and 
by  one  or  both  hands  armed  with  metal.  It  is 
also  in  the  case  only  of  small  shocks,  weak  and 
uniform,  that  the  shocks  are  more  sensible  on 
touching  the  gymnotus  with  one  hand  (without 
forming  a  chain)  with  zinc,  than  with  copper  or 
iron. 

Resinous  substances,  glass,,  very  dry, wood, 
horn,  and  even  bones,  which  are  generally  be- 
lieved to  be  good  conductors,  prevent  the  action 
of  the  gymnoti  from  being  transmitted  to  man. 
I  was  surprised  at  not  feeling  the  least  shock  on 
pressing  wet  sticks  of  sealingwax  against  the 
organs  of  the  fish ;  while  the  same  animal  gave 
me  the  most  violent  strokes,  when  excited  by 
means  of  a  metallic  rod.  Mr.  Bonpland  received 
shocks,  when  carrying  a  gymnotus  on  two  cords 
of  the  fibres  of  the  palm-tree,  which  appeared  to 
vus  extremely  dry.  A  strong  discharge  makes 
it's  way  through  very  imperfect  conductors. 
Perhaps  also  the  obstacle,  which  the  conducting 
arc  presents,  renders  the  discharge  more  painful. 
I  touched  the  gymnotus  with  a  wet  pot  of  brown 
clay,  without  effect;  yet  I  received  violent 
shocks,  when  I  carried  the  gymnotus  in  the  same 
pot,  because  the  contact  was  greater. 
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Wheu  two  persons^  insulated  or  not  insulated, 
hold  each  other's  hahds^  and  one  of  these  per- 
sons only  touches  the  fish  with  the  hand,  either 
liaked  or  armed  with  metal,  the  shock  is  most 
commonly  felt  by  both  at  once.  It  happens 
however  also,  that,  in  the  most  painful  shocks, 
the  person  who  comes  into  immediate  contact 
with  the  fish  alone  feels  the  shock.  When  the 
gymnotus  is  exhausted,  or  in  a  very  weak  state 
of  excitability,  and  will  no  longer  emit  strokes 
on  being  irritated  with  one  hand ;  the  shocks  are 
felt,  in  a  very  vivid  manner,  on  forming  the 
chain,  and  employing*  both  hands.  Even  then 
however,  the  electric  shock  takes  place  only  at 
the  will  of  the  animal.  Two  persons,  one  of 
whom  holds  the  tiul,  and  the  other  the  head, 
cannot^  by  joining  hands  and  forming  a  chain, 
force  the  gymnotus  to  dart  his  stroke. 

In  employing  very  delicate  electrometers  in 
a  thousand  ways,  insulating  them  on  a  plate  of 
glass,  and  receiving  very  strong  shocks  which 
passed  through  the  electrometer,  I  could  never 
discover  any  phenomenon  of  attraction  or  repul- 
sion. The  same  observation  was  made  by  Mr. 
Fahlberg  at  Stockholm.  This  philosopher  how- 
ever has  seen  an  electric  spark,  as  Walsh  and 
Ingenhousz  had  done  before  him  at  London,  by 
placing  the  gymnotus  in  the  air,  and  interrupt- 
ing the  conducting  chain  by  two  gold  leaves 
pasted  upon  glass,  and  a  line  distant  from  each 
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other.    No  person,  on  the  contrary,  has  ever 
^rceived  a  spark  issne  from  the  body  of  the  ^sli 
Itself.    WeTiare  irritated  it  for  a  lottg  time  dnr- 
ing  the  night,  at  Calabozo,  in  perfect  darkness, 
without  obserytng  any  Inminous  appearance. 
Having  placed  four  gymnoti  of  nneqnal  strength 
In  such  a  manner  as  to  receive  the  shocks  of  the 
ioGiost  vigorous  fish  by  communiciEgtitm,  that  iBto 
say,  by  torching  only  one  of  the  other  ft^bes,  I 
did  not  observe,  that  these  last  were  agitated  at 
the  moment  when  the  current  passed  by  their 
bodies.    Perhaps  the  current  established  itself 
only  on  the  humid  surface  of  the  skin.  We  will 
not  however  conclude  from  this,  that  the  gym- 
noti are  insensible  to  electricity ;  and  tha€  they 
caanot  fight  with  each  other  at  the  bottom  of  the 
pools.    Their  nervous  system  must  be  subject 
to  the  same  agents  as  the  nerves  of  other  ani- 
mals.    I  have  indeed  seen,  that,  on  baring  their 
nerves,  they  undergo  muscular  contractions  at 
the  simple  contact  of  two  heterogeneous  metals; 
and  Mr.  Fahlberg,  of  Stockholm,  found,  that  bis 
gymnotus  was  convulsivelyagitated,  when  placed 
in  a  copper  vessel,  and  feeble  discharges  from  a 
Leyden  vial  passed  through  if  s  skin. 

After  the  experiments  I  had  made  on  gymnoti, 
it  became  highly  interesting  to  me,  at  my  retura 
to  Europe,  to  know  with  precision  the  various 
circumstances,  in  which  another  electrical  fish, 
the  torpedo  of  our  seas,  g^ves  or  does  not  give 
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shpcksr  Hioagh  this  Ssh  had  been  examined 
by  a  great  number  of  natural  philoiaophers^  1 
found  all  that  had  been  published  on  it*s  elec- 
trical effects  extremely  vague.  It  has  been  very 
arbitrarily  supposed^  that  this  fish  acts  like  ai 
Leyden  vial^  which  may  be  discharged  at  will^by 
touching  it  with  both  hands ;  and  this  supposition 
appears  to  have  ledobserrersintoerror^  who  have 
devoted  themselves  to  reseJBurches  of  this  kind; 
Mr.  Cray-Lussac  and  myself,  during  our  journey 
to  Italy,  made  a  great  number  of  experiments 
on  torpedoes  taken  in  the  Gulf  of  Naples.  These 
experiments  ftimish  many  results  somewhat  dii^ 
ferent  from  those  I  c^Qected  on  the  gynmoti. 
It  is  probable,  that  the  cause  of  these  anomafies 
proceeds  rather  from  the  inequality  of  electric 
power  in  the  two  fishes,  than  the  different  dis- 
position of  their  organs  ** 

Though  the  power  of  the  torpedo  caimot  be 
compared  with  that  of  the  gymnoti,  it  is  suffi- 
cient to  cause  very  painftrl  sensations.  A  person 
accustomed  to  eleetrie  shocks  can  with  difficulty 
hold  in  his  handle  a  torpedo  of  twelve  or  fourteen 
inches,  and  in  possession  of  all  it*s  vigour.  When 
the  animal  no  longer  gives  any  but  very  feeble 
strokes  under  water,  the  shocks  become  more 
sensible  if  it  be  raised  above  the  surface.  I  have 

*  Geofiroy  de  St.  Hilaire,  in  the  Ann.  du  MwAm,  vol.  i, 
p.  892— 407. 
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often  observed  the  same  phenomenon  in  galvofh' 
izing  frogs. 

The  torpedo  moves  the  pectoral  fins  convul* 
sively,  every  time  it  emits  a  stroke;  and  this 
stroke  is  more  or  less  painful^  according  as  the 
immediate  contact  takes  place  by  a  greater  or 
less  surface.  We  have  above  observed^  that  the 
gymnotus  g^ves  the  strongest  shocks  without 
making  any  movement  with  the  eyes^  head^  or 
fins  *•  Is  this  difference  caused  by  the  position 
of  the  electric  organ^  which  is  not  double  in  the 
gymnoti  t  or,  does  the  movement  of  the  pectoral 
fins  of  the  torpedo  directly  prove,  that  the  fish 
restores  the  electrical  equilibrium  by  it*s  own 
skin,  discharges  itself  by  it*s  own  body,  and  that 
we  generally  feel  only  the  effect  of  a  lateral 
shock? 

We  cannot  discharge  at  will  either  a  torpedo 
or  a  gymnotus,  as  we  discharge  at  will  a  Leyden 
vial  or  a  Voltaic  pile*  A  shock  is  not  always 
felt,  even  in  touching  the  electric  fish  with  both 
hands.  We  must  irritate  it,  to  make  it  give 
the  shock.  This  action  in  the  torpedoes,  as  well 
as  in  the  gymnoti,  is  a  vital  action;  it  depends 
on  the  will  only  of  the  animal,  which  perhaps 
does  not    always    keep  it's  electrical  organs 

*  Tbe  anal  fin  of  the  gyniooti  only  has  a  sensible  motioD, 
when  these  fishes  are  excited  under  the  belly,  where  the  elec* 
trie  organ  is  placed. 
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charged,  or  does  not  always  employ  the  action 
of  it's  nerves  to  establish  the  chain  between  the 
positive  and  negative  poles.  This  is  certain, 
that  the  torpedo  gives  a  longer  series  of  shocks 
with  astonishing  celerity ;  whether  it  be,  that 
the  plates  or  laminae  of  his  organs  are  not  wholly 
exhausted,  or  that  the  fish  recharges  them  in- 
stantaneously. 

The  electric  stroke  is  felt,  when  the  animal  is 
disposed  to  give  it,  whether  we  touch  with  a 
single  finger  only  one  of  the  surfisu^es  of  the 
organs,  or  apply  both  hands  to  the  two  surfisu^es, 
the.superior  and  inferior,  at  once.  In  either  case 
it  is  altogether  indifferent,  whether  the  person, 
who  touches  the  fish  with  one  finger  or  both 
hands,  be  insulated  or  not.  AU  that  has  been 
said  on  the  necessity  of  a  communication  with 
the  damp  ground,  to  establish  a  circuit,  is ' 
founded  on  inaccurate  observations. 

Mr.  Gay-Lussac  made  the  important  observa^ 
tion,'that,  when  an  insulated  person  touches  the 
torpedo  with  one  finger^  it  is  indispensible,  that 
the  contact  be  immediate.  The  fish  may  with 
impunity  be  touched  with  a  key,  or  any  other 
metallic  instrument ;  no  shock  is  felt,  when  a 
conducting  or  nonconducting  body  is  interposed 
between  the  finger  and  the  electrical  organ  of 
the  torpedo.  This  circumstance  furnishes  a 
great  difference  between  the  torpedo  and  the 

VOL.  IV.  2-B 
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gymnoUxi^  tbe  latter  giving  his  strokes  thnMi|^ 
an  iron  rod  several  feet  long. 

When  the  torpe<k>  is  placed  on  a  naetallic 
plate  of  verj  little  thickness,  so  that  the  plate 
tooches  the  inferior  surface  of  the  organs,  the 
haand  that  supports  the  plate  never  feels  any 
shock,  thougli  another  insulated  person  excttet 
the  animal,  and  the  convulsive  movement  of  the 
pectmuL  fins  denotes  the  stroi^esft  aaid  nost 
reiterated  discbarges. 

If,  on  the  contrary,  a  person  support  the  tor- 
pedo, placed  upon  a  metallie  plate,  with  the 
left  hand,  as  in  the  foregoing  ezperioient ;  and 
the  same  parson  touch  the  superior  sur&ce  of 
the  eteetfical  oi^n  with  the  right  handy  a 
stroKg  shock  is  then  felt  in  both  amiB.  The 
sensation  is  the  same,  wlien  the  fish  is  placed 
between  two  metallic  plates,  the  edges  of  which 
do  not  touch,  and  the  person  applies  both  bands 
at  once  to  these  plates.  The  interposition  of 
one  metallie  plate  prevents  the  communication, 
if  that  plate  be  touched  with  one  hand  oslyi 
while  the  interposition  of  two  metallie  jdates 
does  not  prevent  the  shock,  when  both  bands 
are  applied.  In  the  latter  case,  it  cannot  be 
doubted,  that  the  circulation  of  the  fluid  is  es- 
tablished by  the  two  armS; 

If,  in  this  situation  of  the  fish  between,  two 
plates,  there  e5cist  any  immediate  commuaioar 
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tion  between  the  edges  of  these  two  plates,  no 
shock  takes  place.  The  chain  between  the  two 
surfkces  of  the  electric  organ  is  then  formed  by 
tlie  plates  ;  and  the  new  communication,  esta- 
blished by  the  contact  of  the  two  hands  with 
the  two  plates,  remains  without  effect,  We 
carried  the  torpedo  with  impunity  between  two 
dishes  of  metal,  and  felt  the  strokes  it  gave  only 
at  the  instant  when  the  dishes  no  longer  touched 
each  other  at  the  edges. 

Nothing  in  the  torpedo,  or  in  the  gymnotus, 
indicate,  that  the  animal  modifies  the  electricial 
state  of  the  bodies  by  which  it  is  surrounded.  The 
most  delicate  electrometer  is  no  way  affected,  in 
whatever  manner  it  is  employed,  whether  bring- 
ing it  near  the  organs,  or  insulating  the  fish, 
covering  it  with  a  metallic  plate,  and  causing 
the  plate  to  communicate  by  a  conducting  wire 
with  the  condenser  of  Volta.  We  were  at  great 
paiiis  to  vary  the  experiments,  by  which  we 
sbught  to  render  the  electrical  tension  in  the 
OTgans  of  the  torpedo  sensible;  but  they  were 
constantly  without  effect,  and  perfectly  con- 
firmed what  Mr.  Bonpland  and  myself  had  ob- 
served respecting  the  gymnoti  during  our  abode 
in  South'  America. 

IfflectricaV  fishes.  When  very  vigorous,  act  with 
tlie  same  energy  under  water  and  in  the  air.  This 
olMiervation  led  us  to  examine  the  conducting 
property  of^  water;  and  we  found,  that,  when 
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several  persons  form  the  chain  between  the  m* 
perior  and  inferior  surface  of  the  organs  of  the 
torpedo^  the  shock  is  felt  only  when  these  per- 
sons have  united  their  hands.  The  action  is 
not  intercepted,  if  two  persons,  who  support  tbe 
torpedo  with  their  right  hands^  instead  of  taking 
one  another  by  the  left  hand^  plunge  each  a  me- 
tallic point  into  a  drop  of  water  placed  on  aa 
insulating  substance.  On  substituting  flame  fir 
the  drop  of  water,  the  communioation  is  inter- 
rupted, and  is  only  reestablished^  as  in  the  gym- 
nott,  when  the  two  points  immediately  toudi 
each  other  in  the  interior  of  the  flame. 

We  are  very  far,  unquestionably,  fix)m  haviBf ; 
revealed  all  the  secrets  of  the  electrical  action 
of  fishes,  which  is  modified  by  the  influence  of 
the  brain  and  the  nerves ;  but  the  experiments, 
which  we  have  just  related,  are  sufiScient  to 
prove,  that  these  fishes  act  by  a  concealed  eleo 
tricity,  and  by  electromotive  apparatuses  of  a 
peculiar  construction,  which  are  recharged  with 
extreme  rapidity.  Mr.  Volta  admits^  that  tiie 
discharges  of  the  contrary  electricities  in  the 
torpedoes  and  the  gymnoti  are  made  by  their 
own  skin ;  and  that,  when  we  touch  them  with 
one  hand  only,  or  by  means  of  a  metallic  point, 
we  feel  the  effect  of  a  lateral  shocks  the  electrical 
current  not  being  directed  solely  the  shortest 
way.  When  a  Leyden  vial  is  placed  on  a  wet 
woollen  cloth,  which  is  a  bad  conductor^  and 
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the  vial  is  discharged  in  such  a  manner^  that  the 
cloth  makes  part  of  the  chain;  prepared  frogs, 
placed  at  different  distances,  indicate  by  their 
contractions,  that  the  current  spreads  itself  over 
the  (whole  cloth  in  a  thousand  different  ways. 
According  to  this  analogy,  the  most  violent 
shock  given  by  the  gymnotus  at  a  distance 
wouki  be  but  a  feeble  part  of  the  stroke,  that 
reestablishes  the  equilibrium  in  the  interior  of 
the  fish*.  As  the  gymnotus  directs  it*s  fluid 
where  it  pleases,  it  must  also  be  admitted,  that 
the  dischiu'ge  is  not  made  by  the  whole  skin  at 
once ;  but  that  the  animal,  excited  perhaps  by 
means  of  the  motion-  of  a  fluid  poured  into  one 
part  of  the  cellular  membrane,*  establishes  at 
will  the  communication  between  it*s  organs  and 

*  The  heterogeneous  poles  of  the  douhle  electrical  organs 
ttiaat  be  found  in  each  organ.  Mr.  Todd  has  recently  proved, 
by  experiments  made  on  torpedoes  of  the  Cape  of  Good 
Hope,  that  the  animal  continues  to  give  violent  shocks,  when 
one  of  these  organs  is  extirpated.  On  the  contrary,  all 
electrical  action  is  stopped,  and  this  point,  already  elucidated 
by  Galvani,  is  of  the  greatest  importance^  if  a  great  injury  be 
lione  to  the  brain,  or  if  the  nerves,  which  supply  the  plates  of 
tbe  electrical  organs,  be  divided.  In  the  latter  case,  the 
nerves  being  cut,  and  the  brain  left  untouched,  the  torpedo 
continues  to  live,  and  perform  every  muscular  movement. 
A  fish,  exhausted  by  too  numerous  electrical  discharges,  suf- 
fered much  more  than  another  fish,  deprived,  by  dividing  the 
nerves,  of  any  communication  between  the  brain  and  the  elec- 
Iromottve  apparatus.    Phil.  Trani,^  1816,  part  I,  p.  120. 
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bUcli  or  such  a  t>art  of  the  skin.  It  may  betxm^ 
ceived^  tfaat  a  lateral  strdke^  out  of  tiie  direci 
current,  must  t)ecoine  imperceptible  under  the 
two  conditions  of  a  very  weak  discbarge,  or  a 
very  great  obstacle  presented  by  tfae  nature  and 
length  of  the  conductor.  Notwithstanding  thesft 
considerations,  it  appears  to  me  very  fuiprifiiogi 
that  shocks  of  the  torpedo,  very  stroi^  in  ap^ 
pearance^  aie  not  propagated  to  the  hand,  wten 
a  very  thin  plate  of  metal  is  interposed  betlreeii 
it  and  the  fish. 

Doctor  Schilling  had  announced,  tliat  the 
gymnotus  approached  the  loadstone  involuii«> 
tarily.  We  were  astonished  to  find  this  idea 
adopted  by  Mr*  Pozo.  We  tried  in  a  thousMd 
ways  this  pretended  influence  of  the  magnet  on 
the  electrical  organs,  without  having  ever  ob^ 
served  any  sensible  effect.  The  fish  no  inor^ 
approached  the  loadstone,  than  a  bar  of  iron  not 
magnetic.  Iron  filings  thrown  on  it's  back  re- 
mained motionless. 

The  gymnoti,  objects  of  predilection  and  of 
the  most  lively  interest  to  the  philosophers  o( 
Europe,  are  at  once  dreaded  and  detested  by 
the  natives.  They  furnish  indeed,  in  their  mus- 
cular flesh,  a  pi^tty  good  aliment;  but  the  elec- 
tric Organ  fills  the  greater  part  of  their  body, 
and  this  organ  is  slimy  and  disagreeable  to 
the  taste ;  and  accordingly  it  is  separated  with 
care  from  the  rest  of  the  body.    The  presence 
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of  the  gycwbti  b  also  ixmmdered  as  the  principal 
cause  of  the  want  offish  in  tfa«  ponds  aadpotds 
of  tbe  lAaxiw.  The  gyibiiifHi  kill  many  more 
than  they  4eirour :  stod  the  Indtans  told  us,  that 
when  they  Uike  young  aUi^iitors  aad  gymnoti  at 
the  sasae  time  iii'visry  i^tnmg  nets^  the  lalTter 
iieT<er  display  the  Blightest  trace  ^rfa  wotted,  b^ 
cause  they  disable  the  yoUng  aUigiators  helbne 
tibey  are  attapked  by  tben^  AH  the  inhabttanlis 
of  the  waters  dread  the  «^uety  of  the  gymnoti. 
lizards^  tortoises,  and  frcj^i  seek  the  poob^ 
where  tibey  an  sacune  from  their  action.  It 
became  necessary  to  change  the  direction  of  a 
road  near  Uritucu,  because  these  electrical  eels 
were  so  numerous  in  one  river^  that  they  every 
year  killed  a  great  number  of  mules  oi  burden, 
as  they  forded  the  water. 

Though  in  the  present  state  of  our  knowledge 
we  may  flatter  ourselves  with  having  thrown 
some  light  on  the  extraordinary  effects  of  electri* 
cal  fishes,  a  great  number  of  physical  and  phy«- 
sifdogical  researches  still  remain  to  be  made. 
The  brilliant  results  which  chemistry  has  ob- 
tained by  means  of  the  pile,  have  occupied  all 
observers,  and  turned  attention  for  some  time 
from  the  examinations  of  the  phenomena  of 
vitality.  Let  us  hope,  that  these  phenomena, 
the  most  awful  and  the  most  mysterious  of  idl, 
will  occupy  in  their  turn  the  sagacity  of  natural 
philosophers.    This  hope  will  be  easily  realized 
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If  they  succeed  in  procuring  anew  living  gylrir^ 
noti  in  one  of  the  great  capitals  of  Europe.  The 
discoveries  that  will  be  made  on  the  electitH 
motive  apparatus  of  these  fish^  much  more  ener^ 
getic,  and  more  easy  to  preserve,  than  the  tor-* 
pedoes*>  will  extend  to  all  the  phenomow  of 
muscular  motion  subject  to  the  will*  It  will 
perhaps  be  found,  that,  in  most  animals  every 
contraction  of  the  muscular  fibre  is  preceded 
by  a  discharge  from  the  nerve  into  the  muscle; 
and  that  the  simple  contact  of  heterogeneous 
substances  is  a  source  of  movement  and  of  life 

•  *  In  order  to  investigate  the  phenomena  of  the  living 
electromotive  apparatus  in  their  greatest  simplicity;  aod  not 
tb  mistake  circumstances,  which  depend  on  the  degree  cl 
energy  of  the  electric  organs,  for  general  conditions ;  it  ii 
necessary,  to  perform  the  experiments  on  those  electrical 
fishes  that  are  most  easily  tamed.  If  the  gymnoti  were  not 
known,  we  might  suppose  from  the  observations  made  on 
torpedoes,  that  fishes  cannot  give  their  shocks  from  a  dis- 
tance through  very  thick  strata  of  water,  or  through  a  bar  ot 
iron,  without  forming  a  circuit.  Mr.  Williamson  has  felt 
strong  shocks,  when  he  held  only  one  hand  in  the  Water,  and 
this  hand,  without  touching  the  gymnotus,was  placed  between  it 
and  the  small  fish,  toward  which  the  stroke  was  directed  fipoiD 
twelve  or  fifteen  inches  distance.  (Phil.Tians.,  vol.  lzy,p.99 
and  108.)  When  the  gymnotus  was  enfeebled  (in  a  bad 
state  of  health),  the  lateral  shock  was  imperceptible;  audio 
order  to  feel  the  shock  it  was  necessary,  to  form  a  chain,  and 
touch  the  fish  with  both*hands  at  once.  Cavendiah,  in  hif 
ingenious  experiments  on  an  artificial  torpedo^  had  wdl 
remarked  these  difierences,  depending  on  the  greater  or  ktt 
dn^rgy  of  the  cliarge.    (Phil.  Trans.  177d,  p.^212.) 
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n  all  organized  beings.  Did  an  ingenious  and 
ively  people^  the  Arabians^  giiess  jfrom  remote^ 
latiquity^  that  the  same  foroe^  which  inflames 
;be  vault  of  Heaven  in  storms^  is  the  living 
md  invisible  weapon  of  inhabitants  of  the 
PTBtel:  ?  It  is  asserted,  that  the  electrical  fish  of 
the  Nile  bears  a  name  ia  Egypt,  that  signifies 
thunder  *. 

We  left  the  town  of  Calabozo  on  the  24th  of 
March,  highly  satisfied  with  our  abode,  and  the 
sxperiAients  we  had  m&de  on  an  object  iso  worthy 
of  the  iattention  of  physiologists.  I  had  besides 
obtained  some  good  observations  of  the  stars ; 
uid  discovered  With  surprise^  that  the  errors  of 
knaps  amounted  heire  also  to  a  quarter  of  a  de- 
gree of  latitude.  No  person^  had  taken  an  ob- 
servation before  me  on  this  spot;  and  geo- 
graphers, magnifying  as  ususd  the  distance  from 
the  <;oast  to  the  islands,  have  carried  back 
beyond  measure  all  the  points  toward  the 
Southf. 

*  AnnaL  du  Mm,,  toI.  i,  p.  896.  It  appears  howeTer,  that 
k  dittiDction  is  to  be  made  between  rahd,  tbaoder^  and  rahadif 
the  electrical  fish  ;  and  that  this  latter  word  means  simply 
what  causes  trembling.    Silv.  de  Sacy,  in  Ahd-AUatif,  p.  167. 

f  I  found  the  latitude  of  Calabozo,  which  in  the  map  of 
Arrowsmith  is  called  Calabaco,  according  to  meridian  alti- 
lodes  of'Canopos,  to  be  8^  b6f  8*:  and  the  longitude^  by 
the  timekeeper  adjusted  at  Caraccas»  70^  10'  40*9  that  is 
Xf  16'  66*  East  of  Guacara.  D'Anville  places  Calabozo  in 
9^  83';  La  Craz,  in  8""  48'«    See  my  Jteeiid/  tObu  Attr., 
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As  we  achranoed  into  the  ionthtim  part  of  tbe 
LlanoB^  we  foimd  the  grrand  more  diisty^  more 
destitute  of  herbage,  and  more  cracked  by  the 
eflEect  of  long  drought.  Tlie  pidm^trees  disap* 
peared  by  degrees.  The  thermometer  kept^ 
from  eleven  in  the  morning  tiU  snnset,  at  W 
or  35^.    The  more  the  air  appeared  cahn  at 


▼ol.  i,  p.  ai8-4ll6.    The  VHjgtetie  Up  «t  Cakboao  was 

88*7*  cent.  div.  The  needle  tncillated  two  hoodred  aid 
twenty-two  times  id  ten  roinuteif  or  ten  osciHations  lees  than 
mt  Caraccas.  I  obtaieed  for  the  magDCtic  variatioo  oo  the 
18th  of  March,  1800,  4'*  64'  10*  N.  E.  The  elevatioii  of 
Calaboio  above  the  level  of  the  seii  is  68  toises.  (The  KMh 
hmmi  BmromAnque  ipdioaleB  by  miatake  M  loiaea.  Iq  the 
Journal  was  eoteied  "  Bar.  ai83*7^  but  40  feel  above  the 
Rio  Goarico.**  The  feet  were  takeo  tor  toises.)  I  give  here 
the  foUowing  observatioDS,  for  the  most  part  not  jet  pub* 
fished.  At  the  Hacienda  de  Cura  my  barometer  indicated 
at  6^  (therm,  cent.  27*6^  820^6' :  at  Gaacara,  at  10^  (A. 
W)  821*61 :  at  Noern  Valencia^  at  14[h  (th.  26*4'^  tl20«4' : 
hi  Gnipie,  at  %^  (tb.  80*8°)  a21*2< :  at  Villa  de  Cnrm,  at  ^ 
(th.  268'') 817-6' :  at  San  Juan,  at  l^"  (th.  25*2^)  822*8' :  at 
Parapara,  at  23^  (th.  27*2'')  381'5i :  at  Cajman,  in  the  Uaao, 
at  14b  (th.  28'8«)  338*81 :  at  Calabozo,  five  toises  above  the 
river  Guarico,  at  23^  (tb.  31*2*)  333*7' :  at  St.  Oerooixno 
del  Goayaval,  at  21^  (th.  Sd"*)  three  toises  above  the  Rio 
GnaricOf  886*4' :  at  San  Fernando  de  Apiire»  iBve  toisei 
above  the  level  of  the  waters  of  the  Apure,  at  28'^  (th.  ^VA") 
886'6'«  These  numbers  give  differences  of  relative  heighU 
The  correction  of  the  basin  of  the  barometer  has  not  beeo 
made  to  reduce  the  barometer  to  the  level  of  the  sea^  837*8'. 
For  the  ahsoiuU  heighii  consult  my  Obs.  Ast.,  vo|.  i,^M 
imd  867. 


tight  ot  tea  feet  hi^^  1^  mckre  Wa  were  te« 
Vddped  in  tboie  wyiiwiiids  of  dust^  caused  by 
tbe  little  currenta  of  Air  that  sweep  the  grouadi 
About  four  o*clock  in  the  afternoon  ire  found  a 
young  Indian  girl  stretched  upon  the  Bavaanah^ 
Bht  was  quite  naked,  lay  upon  her  baek^  and 
appeared  to  be  only  twdve  or  thirteen  yeatB  <tf 
age.  Exhausted  with  &tigue  and  thirsty  Iter 
eyes,  nostrils,  and  mbutfa  filled  with  dust,  she 
brea;thed  with  a  rattling  in  her  throat,  and  was 
unable  to  answer  our  questions.  A  pitdher  orer*- 
turned,  and  half  filled  with  sand^  wns  lying  at 
her  flde>  Happily  one  of  our  mules  was  laden 
with  water ;  and  we  ttmsed  the  young  girl  from 
ber  lethargic  state  by  wiebing  ber  £»oe,  and 
forcing  her  to  drink  a  £efw  drops  of  wine.  She 
was  at  finst  frightened  at  seeing  herself  sur- 
rounded by  so  many  persoiis ;  but  by  degrees 
«fae  tDok  courage,  and  eonversrftd  with  our  guides. 
She  judged  from  tbe  position  of  the  Sun,  that 
ahe  must  have  i*emawed  duril^  sevi^ral  tumrs 
in  that  state  of  lethargy.  We  could  not  pre- 
vail on  her  to  mount  one  of  our  beasts  nf 
burdeoi.  She  would  not  return  to  Uritueu. 
She  had  been  in  service  at  a  neighbouring  faJtm ; 
and  her  masters  had  dischai!ged  her,  bdoause  at 
the  end  of  a  Imig  sickness  they  found  she  wa)s 
)e^  able  tawork  than  before.  Our  mehaoea  and 
our  prayers  were  fruitless ;  insensible  to  suffer- 
ing, like  the  rest  of  her  race,  she  persisted  in 
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ker  resolutioa  of  going  to  one  of  the  In<fiail 
missions,  that  surround  the  city  of.  Calaboso. 
We  took  the  sand  out  of  her  pitcher^  and  filled 
it  with  water.  She  resumed  her  Way  along  the 
steppe^  before  we  had  remounted  our  horseSy 
and  was  soon  separated  from  us  by  a  cloud  of 
dust.  During  the  night  we  forded  the  Bio 
Uritucu  *^  which  is  filled  with  a  breed  of  crooo^ 
diles  remarkable  for  their  ferocity.  We  Were 
advised^  to  prevent  our  dogs  from  going  to  drink 
in  the  rivers ;  for  it  often  happens,  that  the  cro- 
codiles of  Uritucu  come  out  of  the  water,  and 
pursue  dogs  upon  the  shore.  This  intrepidity 
is  so  much  the  more  striking,  as  at  eight  leagues 
distance  the  crocodiles  of  the  Rio  Tisnao  are 
timid  enough,  and  little  dangerous.  The  man* 
ners  of  animals  vary  in  the  same  species  accord^ 
ing  to  local  circumstances  difficult  to  invest!^ 
gate.  We  were  shown  a  hut,  or  rather  a  kind  of 
shed,  in  which  our  host  of  Calabozo,  Don  Mi- 
guel Cousin,  had  witnessed  a  very  extraordinary 
scene.  Sleeping  with  one  of  his  friends  on  a 
bench  covered  with  leather,  Don  Miguel  was 
awakened  early  in  the  morning  by  violent  shakes, 
and  a  horrible  noise.  Clods  of  earth  were 
thrown  into  the  middle  of  the  hut.  Presently 
a  young  crocodile  two  or  three  feet  long  issued 
from  under  the  bed,  darted  at  a  dog  that  lay  on 

•  Fasso  de  Uriiucu, 
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the  threshold  of  the  door,  and,  mifisiiig  him  id 
the  impetuosity  of  his  spring,  ran  toward  the 
beach  to  attain  the  river.  On  examining  the 
spot  where  the  harhcuxmyOv  bedstead,  was  placed, 
the  cause  of  this  strange  adventure  was  easily 
discovered.  The  ground  was  disturbed  to  a 
considerable  depth.  It  was  dried  mud,  that  had 
covered  the  crocodile  in  that  state  of  lethargy, 
or  summer  sleep y  in  which  many  oi  the  species 
lie  during  the  absence  of  the  rains  amid  the 
Llanos.  The  noise  of  men  and  horses,  per- 
haps the  smell  of  the  dog,  had  awakened  the 
crocodile.  The  hut  being  placed  at  the  edge  of 
the  pool,,  and  inundated  during  part  of  the 
year,  the  crocodile  had  no  doubt  entered,  at 
the  time  of  the  inundation  of  the  savannahs,  by 
the  same  opening  by  which  Mr.  Pozo  saw  it  go 
out.  The  Indians  often  find  enormous  hoOSj 
which  they  call  Ujiy  or  water-serpents* ^  in  the 
same  lethargic  state.  To  reanimate  them,  they 
must  be  irritated,or  wetted  with  water.  Boas  are 
killed,  and  immei*$ed  in  the  streams,  to  obtain, 
by  means  of  putrefaction,  th6  tendinous  parts  of 
the  dorsal  muscles,  of  which  excellent  strings  for 
the  guitar  are  made  at  Calabozo,  preferable  to 
those  furnished  by  the  intestines  of  the  alouate 
monkeys. 

^  Culebras  de  agua,  traga-wnado^^y  swallower  of  stagi.*^ 
The  word  liji  belongs  to  the  Tamanaok  langaage. 
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We  have  yoAt  seen^  that  the  drought  aad  heat 
of  the  Llanos  act  like  cold  oi>od  animala  and 
plants.  Beyond  the  tropics  the  trees  lose  their 
leaves  in  a  very  dry  air.  Reptiles,  particularly 
crocodiles  and  boas,  having  very  indolent  habits, 
leave  with  difficulty  the  basins  where  they  have 
found  water  at  the  period  of  great  inundatioM. 
In  proportion  as  the  pools  become  dry,  these 
animals  penetrate  into  the  mud,  in  search  oi  the 
degree  of  humidity  that  givea  flexibility  to  their 
skin  and  integuments.  In  this  state  ^rf'repose  they 
are  seized  with  stupefiEiction :  but  they  preserve  a 
4H>mmunication  perhaps  with  the  external  air; 
and,  however  little  this  communication  is,  it 
may  suffice  to  keep  up  the  respiration.of  an  ani- 
mal of  the  saurien  &mily,  provided  with  enor- 
mous pulmonary  bags,  exerting  no  muscular  mo- 
tion, and  in  which  almost  all  the  vital  functions 
are  suspended  *.  It  is  probable,  that  the  mean 
temperature  of  the  dried  mud,  exposed  to  the 
solar  rays,  is  more  than  40^.  When  the  North 
of  Egypt,  where  the  coolest  -f-  month  does  not 
fall  below  13*4^,  still  sustained  crocodiles,  they 
were  often  found  torpid  with  cold.  They  were 
subject  to  a  tvinter  sleep,  like  our  frogs,  our 

*  Seo  my  e&perimeDts  od  the  respiration  of  youog  croco- 
diles in  the  06s.  de  Zoologie,  vol.  i,  p.  258. 

t  This  is  the  mean  temperature  of  the  month  of  February 
at  Cairo^  lat.  SO*  2' :  toward  Thebes  the  diminution  of  tltP 
temperature  is  naturaUly  less. 
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aaiauiaiiders^  our  sand-martins^  and  our  roar- 
mosetSw  If  the  Juhemal  lethargy  be  observed  at 
on€e  in  animals  with  cold  and  those  with  hot 
bloody  we  shall  be  less  surprised  to  learn,  that 
these  two  classes  furnish  alike  examples  of  a 
summer  sleep.  In  the  same  manner  as  the  cro- 
codiles of  South  America:^  the  ienrecs*,  or  Ma- 
dagascar hedge-hogs,  in  the  midst  of  the  torrid 
sone,  pass  three  months  of  the  year  in  lethargy. 
On  the  25th  of  March  we  traversed  the 
smoothest  part  of  the  stei^>es  of  Caraccas,  the 
Mesa  de  Pavcnes.  It  is  entirely  destitude  of  the 
eorypha  and  murichi  palm-trees.  As  far  as  the 
eye  can  reach  not  a  migie  object  fifteen  inches 
high  can  be  discovered.  The  air  was  clear,  and 
the  sky  of  a  very  deep  blue ;  but  the  horizcm 
reflected  a  livid  and  yellowish  light,  caused  no 
doubt  by  the  quantity  of  saod  suspended  iu  the 
atmosphere.  We  met  some  large  herds,  and 
with  them  flocks  of  h^ds  of  ablaek  colour,  with 
an  olive  reflection.  They  we  of  the  genus  cpo- 
tophaga  -f**,  and  follow  the  cattle.  We  had  <tften 
seen  them  perched  on  the  backs  of  cows,  seek- 
ing for  gadflies  and  other  insects.  Like  many 
birds  of  these  desert  places,  they  fear  so  little 
the  approach  of  man,  that  children  often  take 

*  C^Dtenes.  lliig«r.     (EriaaG^in  eoaadat«s»  Liol) 
f  The  Spanish  colonists  call  the  crotophagft  aDi,  xammiio, 
(little  carrion  vulture,  vultur  aura^  ounuta),  or  giwafAUro, 
**  eater  of  garapat9is*'  inseota'orthe  fiuniiy  of  aci^rides. 
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them  with  the  hand.  In  the  valleys  of  Aragii% 
where  they  are  very  common,  we  have  seen  them 
perch  upon  our  hammocks,  while  we  were  re« 
posing  in  them  in  open  day. 

We  discover  between  Caiabozo,  Uritacu^  and 
the  Mesa  de  pavones,  wherever  men  have  made 
excavations  of  some  feet  deep,  the  geological 
constitution  of  the  Llanos.  A  formation  of  red 
sandstone*  (or  ancient  conglomerate)  coven 
an  extent  of  several  thousand  square  leagues. 
We  shall  find  it  again  hereafter  in  the  vast  plains 
of  the  Amazon,  on  the  eastern  boundary  of  the 
province  of  Jaen  de  Bracamoros.  This  prodi^ 
gious  extension  o{  red  sandstone,  in  the  loir 
grounds  that  stretch  along  the  East  of  the 
Andes,  is  one  of  the  most  striking  phenomena^ 
with  which  the  study  of  rocks  in  the  equinoctial 
re^ons  furnished  me. 

The  red  sandstone  of  the  Llanos  of  Caraccaa 
lies  in  a  concave  position  'f*,  between  the  primi- 
tive mountains  of  the  shore  and  of  Parime.  On 
the  North  it  is  backed  by  the  transition  slates;^, 
and  on  the  South  it  rests  immediately  on  the 
granites  of  the  Oroonoko.  We  observed  in  it; 
rounded  fragments  of  quartz,  kieselsctnefer,  and 

*Rothei  todies  liegende,  altester  Jixtzsandttein  of  the 
school  of  Freyberg  ypoudiitgue  psammiHque  of  Messrs.  Broog- 
Diart  and  BoDnard. 

t  Muldenfarmige  lagenmg. 

t  At  Malpasso  and  Piedras  Aznies.     See  above,  p«  2Q0« 
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Lydian  stone,  cemented  by  an  olive  brow;n 
ferraginous  day.  It  is  altogether  the  same  for- 
mation as  the  todteliegende  of  Thuringia.  The 
cement  is  sometimes  of  so  Yivid  a  red,  that  thie 
people  of  the  country  take  it  for  cinnabar.  We 
found  a  Capuchin  monk  at  Calabozo,  who  in 
yain  attempted  to  extract  mercury  irom  this  red 
sandstone.  In  the  Mesa  de  Paja  this  rock  con- 
tains strata  of  another  quartzose  sandstone, 
very  fine-grained;  more  to  the  South  it  contains 
masses  of  brown  iron,  and  fragments  of  petrified 
wood,  of  the  monocotyledonous  family ;  but  we 
did  not  see  in  it  any  shells.  The  red  sandstone, 
caDed  by  the  Llaneros,  pieAra  de  arredfes^y  is 
everywhere  covered  with  a  stratum  of  clay.  Thm 
clay,  dried  and  hardened  in  the  Sun>  splits. into 
separate  prismatic  pieces  with  five  or  six  sides. 
Does  it  belong  to  the  trap  formation  of  Parapara? 
It  becomes  thicker,  and  mixed  with  sand,  as  we 
approach  the  Rio  Apure;  for  near  Calabozo  it 
is  one  toise  thick,  near  the  mission  of  Guayaval 
five  tpises ;  which  may  lead  to  the  belief,  that 
the  strata  of  red  sandstone  dip  toward  the  South. 
We  gathered  in  the  Mesa  de  Pavones  little 
nodules  of  azure  iron  are  disseminated  in  the 
clay-f-. 
A  dense,  whitish-gray /tme^^cme,  with  a  smooth 

*  Stone  of  the  ttefi. 
t  Bhue  Eken€r4kj  Moe  plioa|iihatied  iroo. 

VOL.  IV.  2  €  ^ 
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firacture^  sbmewfaat  ai^ogous  to  the  /anmatkn 
qf  Caripe  \  and  consequently  to  that  of  Jtsol, 
Ues  on  the  red  sandstone  between  Tisnao  and 
Calabozo  :  in  several  other  places^  for  instance 
in  the  Mesa  de  San  Diego,  and  between  Qrtix 
and  the  Mesa  deFcffa^yWe  find  above  the  lime* 
dione  lamellar  gypsum  alternating  ^th  strata 
ef  marl.  CohsideraBle  quaiitities  of  this  gypsan 
«pe  stmt  to  the  city  of  Caraccas  ^9  situate  annd 
pfittdtive  mountains. 

i  This  gypsum  generally  forms  only  small  bedi^ 
atid  is  mixed  with  a  great,  deal  of  fibrow 
gypstrm.  I&  it  of  the  same  formation:  as  tfaat'cC 
€fulre^  on  the  coast  of  Paria^  which  cohtaEw 
sulphur?  or  do.  the  masses  of  this  latter  sob* 
sttoc^  found  in  the  valley  of  Buen  P^or  anii 
on  the  banks^  of  the  Oroonoko,  belongs  with  tbs 
argillaceous  gypsum  of  the  Uanos^  to  a  second-^ 
ary  forination  much  more  recent  §? 


♦  See  vol.  iii,  chap,  vi,  p.  107 }  chap,  viii,  p.  175;  chap, 
xi^  p.  dC5.  Does  this  formation  of  second arj  limestone  oi 
the  Llanos  contain  iralena  ?  It  has  been  found  in  strata  of 
Blliot  marl,  at  Barbacoa^  between  Traxillo  and'  B^nesi^ 
ineto,  North-West  of  the  Lknos. 

i*  Also  near  Cachipe  and  San  Juacquim,  in  the  Uioos  of 
Barcelona. 

X  ^rhis  trade  is  carried  on  at  Parapara.  A  load  of  eigbt 
arobas  sells  at  Caraccas  for  twenty -four  piastres. 

§  See  above,  ch.  ii^.Tol.  i^  p.  267  ;  diap.  vi,  toI,  Hi,  p.  108; 
and  chap,  xiv  in  the- (Resent  yolame. 
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•  HsifSge  questioner  are  very  mieresimg  in  die 
•tddy  of  the  relative  antiquiiy  of  rocks,  which  is 
the  principal  basis  of  geo^osy.  I  know  not  of 
any  jformations  of  mtiriat  of  soda  in  the  Llanos . 

•         -     ■ 

liorned<!attl6  prosper  here  without  those  fatnoxiS 
bareroSf  or  muriatiferous  lands,  that  abound  iQ 
tbi^  P^mpKiS  of  Buenos  Ayres. 
.  Att)ef  havi&i^^wandet^d  along^i^e, and  ^Wafi 
wHlkovd  any  traces  o^  a  road,  in  the  dei^ert  iAv^^ 
nuhsi  6f  the  Mesa  de  Pavmes,  we  Veref  Agriliiht^ 
jmtpn^^  to  fiiKl  ^solitary  hcnh,  the  Hvlto  de 
iUta  Or  Ada  J  Surrounded  with  gardens  anil 
iNHks:  6f  liin^id  Mfer.  Hedges  of  bead-tre^s 
fiM^cl6d  ^H{xs  ^  itacoes  Mded  with  fhiit! 
Wtmk^T  on,  we  p^ed  ibe  iifght  near  the  smalt 
tillB^e  oif  SofH  Greronj/md  del  Gtuh^aval^  f6tfnd(ed 
Vf  GapHchin  itiffiKsio^aries.  It  is  sitiusitef  near'  l!he 
&lnks  6f  the  Rio  Guarico,  whibh  falls  into  the 
Ajpbi^.  I  yUiteid  tfie  ^ccle«tf(6ticf,  who  h^  no' 
atiOitfe  hsibit^Cicm  f  ban  his  church,  not  having  yet 
built  a  house.  He  waij  a  young  maA,  and  re- 
ccdted  us  m  t&[^  most  obli^ng  manner,  giving 
us  all  the  information  we  desired.  His  villagje, 
M  to  use  thd  word  established  among  the  monks^ 
his  mission^  was  not  easy  to  govern^  The. 
founder,  who  had  not  hesitated  to  establish  for 
his  own.  proftt  a /^{^i^perta,  in  other  words,  to  sell 
baBaDa8.ahd£>«Mra|H>  in  tbe  church  itself,  had 
shown  himstilf  as  little  delicate  in  the  choice  of 
tTO  new  colonists.    Many  va^bonds  of  the 

2c2 
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Llanos  had  settled  at  Guayaval,  because  the  in* 
habitants  of  a  mission  are  exempt  from  the 
authority  of  the  secular  arm.  Here^  as  in  New 
Holland^  it  cannot  be  expected,  that  good  colon- 
ists will  be  formed  before  the  second  or  third 
generation. 

We  passed  the  Guarico,  and  encamped  in  the 
savannahs  South  of  Guayaval.  EiUormous  bats* 
no  doubt  of  the  tribe  of  phyllostomes,  hovered 
as  usual  over  our  hammocks  a  great  part  of  the 
night.  It  seems  at  every  moment  as  if  they  were 
going  to  fasten  on  the  face.  Early  in  the  morn- 
ing we  pursued  our  way  over  low  grounds,  oft^ 
inundated.  In  the  season  of  rains,  a  boat  may 
be  navigated,  as  on  a  lake,  between  the  Guarico 
and  the  Apure.  We  were  accompanied  by  a 
man,  who  had  visited  all  the  farms  fhatos)  of 
the  Llanosy  in  order  to  buy  horses.  He  had 
given  two  thousand  two  hundred  piastres  for 
a  thousand  horses.  The  price  of  course  is  lower 
in  proportion  as  the  purchase  is  more  consider- 
able ♦.    We  arrived  on  the  27th  of  March  at  the 

^  In  tho  Llanos  of  Calabozo  and  of  Gnayaval^  a  jouog 
ball,  two  or  three  yesLn  old,  costs  one  piastre.  If  castrated 
(an  operation  rather  dangerous  in  so  hot  a  climate)  from 
five  to  six  piastres.  An  ox  hide  dried  in  the  Sun  is  worth 
two  rials  of  plate  and  a  half  (one  peso  =  eight  rials)  ;  a  heo, 
two  rials  $  a  sheep,  at  Barquesimeto  and  Truxillo^  for  there 
are  none  to  the  East  of  these  towns,  three  rials.  As  these 
prices   will  necessarily  vary  in   proportion  as  the  Spanish 


389 

Villa  de  San  Fernando,  the  capital  of  the  mis- 
fiion  of  the  Capuchins  in  the  province  of  Varinas. 
This  was  the  termination  of  our  journey  over  the 
Plains;  for  we  passed  the  three  months  of 
April,  May,  and  June  on  the  rivers. 

G<doiiiea  augment  in  population^  it  appeared  to  me  interesting 
to  note  these  statements,  ^liich  may  one  dayserre  as  a 
bondatioB  for  some  researches  in  political  economy. 


m 
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CHAPTER  XVIII. 

\ 

*  *  > 

San  Fernando  de  Apure.—  Intertwinings^  ami 
bifurcations  of  the  rivers  Apure  and  Arauca4 
—^Navigation  on  the  Rio  Apure. 


Till  the  second  half  of  the  eighteenth  century 
the  names  of  the  great  rivers  Apure^  Arauca, 
and  Meta  were  scarcely  known  in  Europe ;  ev&i 
less  than  they  had  been  in  the  two  preceding* 
ages^  when  the  valiant  Felipe  de  Urre,  and 
the  conquerors  of  Tocuyo,  traversed  the  Llanos^ 
to  seek  beyond  the  Apure  the  great  city  of  Do- 
rado^ and  the  rich  country  of  the  Omeguas,  the 
Tombuctoo  of  the  New  Continent.  Such  dar- 
ing expeditions  could  not  be  made  without  all 
the  apparatus  of  war;  and  the  weapons^  that 
were  meant  for  the  defence  of  the  new  colonists^ 
were  employed  without  intermission  against  the 
Unhappy  natives.  When  more  peaceful  times 
succeeded  to  those  of  violence  and  public  calar- 
mity,  two  powerful  Indian  tribes,  the  Cabres 
and  the  Caribbees  of  the  Oroonoko,  rendered 
themselves  masters  of  the  country,  which  the 


4JanqfMigtadoTes  had  eetis^d  1:6  riiivclg;^.  P^ 
imcmkB  6nly  wete  tben  pettnittecl  to  advance  to 
the  South  of  the  8te{>p^.  Xn  unknown  woi^I^ 
commenced  for  theSpanii^  coloni^  beyond  th^ 
Uritucu ;  and  llie  descendants  of  those  intrepid 
warriors,  who  had  ptished  tHeif  e6nquests  from 
Pern  to  the  coasts  of  New  Grenada  and  the 
ttioutfa  of  the  AmatKon,  were  ignoi*femt  of  tii^ 
Foads  that  lead  from  Corb  to  the  Hio  Met&l 
7^  shore  of  Venezudii  remained  a  separate 
cofintry ;  and  the  islow  colEiquests  of  the  Jesuit 
nUssionaries  weti^  snecessAil  only  by  skirting  the 
banks  of  the  Ooonoko.  These  Others  had 
alrej(Bdy  penetrated -beiyond  the  great  cataracts 
of  Atiires  and  Mftyjmi'es,  when  the  Andalusian 
Ga^chins  had  soa)*cely  reached  the  plains  6f 
Calabozo^  from  the  coast  and  the  valleys  oif 
Aragua.  It  would  be  difficult  to  explain  these 
cmtrasts  hy  the  system  abcofding  to  which  the 
different  monastic  ^ordetrs  ki^^dvemed ;  it  is  the 
aspect  rf  the  ^joiitttry,  that  tontributes  powei^- 
fuUy  to  the  more  ^  ^ess  tapid  pt^grassof  the 
imssions.  l^ey  eMend  <si<^wly  into  the  interior 
ofiitheland<>n  mountaini^^ftfr  fUi^teppes  wherever 
they  do  not  follow  the*  course  of  a  particular 
river.  It  will  scarcdy  be  believed,  that  the 
Villa  de  Fernando  de  Apure,  only  fifty  leagues 
distant  in  a  direct  line  from  that  part  of  the 
coast  of  Caraccfis  the  longest  inhabited,  was 
founded  only  in  1789.  "We  were  shown  a  parch- 
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ment^  full  of  fine  puntings^  contmning  the  fHin- 
ieges  of  this  little  town.  The  parchment  arrived 
from  Madrid^  at  the  solicitation  of  the  monks^ 
when  yet  only  a  few  huts  of  reeds  were  to  beseen 
around  a  great  cross  rmsed  in  the  centre  of  the 
hamlet.  The  missionaries  and  the  secular  go- 
vernments being  alike  interested  in  exaggerate 
ing  in  Europe  what  they  have  done  to  aaginant 
the  culture  and  population  of  the  provincesi  be* 
yond  sea,  it  often  happens,  that  names  of  towili 
and  villages  are  placed  on  the  list  of  new  con- 
questSy  long  before  their  foundation.  We  shall 
point  out  some  on  the  banks  of  the  Oroandso 
and  the  Cassiquiare,  which,  long  projected^ 
have  never  had  any  other  existence  than  in  the 
maps  of  the  missions  engraved  at  Rome  and 
Madrid. 

The  situation  of  San  Fernando,  on  a  large 
navigable  river,  near  the  mouth  of  another  river, 
that  traverses  the  whole  province  of  Varinas,  is 
extremely  advantageous  for  trade.  Every  pro- 
duction of  that  province,  hides,  cacao,  cotton, 
and  the  indigo  of  Mijagual  which  is  of  .the  first 
quality,  passes  through  this  town  toward  the 
mouths  of  the  Oroonoko.  During  the  season 
of  rains  large  vessels  go  from  Angostura  up  as 
far  as  San  Fernando  de  Apure,  and  by  the  Rio 
Santo  Domingo  as  far  as  Torunos,  the  port  of 
the  town  of  Varinas.  At  that  period  the  inun- 
dations of  the  rivers,  which  form  a  labyrinth  of 
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branches  between  the  Apure,  the  Arauca,  tfa« 
CapaHaparo,  and  the  Sinaruco^  cover  a  country 
pf  nearly  four  hundred  square  leagues.  At  this 
point  the  Oroonoko,  turned  aside  from  it's  course, 
not  by  neighbouring  mountains,  but  by  the  rising 
of  counterslopes,  runs  toward  the  East  instead  of 
following  it's  ancient  direction  in  the  line  of  the 
meridian.  Considering  the  surface  of  the  globe 
as  a  polyedron,  formed  of  planes  variously  in- 
clined *,  we  may  conceive  by  the  mere  inspec 
tion  of  the  maps,  that  the  intersection  of  these 
fidk>pes,  rising  toward  the  North,  the  West,  and 
the  South  ^,  between  San  Fernando  de  Apure, 
C^ycara,  and  the  mouth  of  the  Meta,  must 
cause  a  considerable  depression.  The  savan- 
nahs in  this  basin  are  covered  with  twelve,  or 
fourteen  feet  of  water;  and  present,  at  the  period 
of  rains,  the  aspect  of  a  great  lake.  The  £Gurms 
aiid  villages  placed  on  a  sort  of  shoals,  scarcely 
rise  two  or  three  feet  above  the  surface  of  the 
water.    Every  thing  here  recalls  to  mind  the 

*  See  a  paper  od  the  art  of  coDstmctiog  canals,  by  Mesars. 
Dopnii-Torcy  and  Brisioty  io  the  Journal  de  fEcoU  Pofy-^ 
iechniquiy  vol.  vii,  p.  265. 

f  The  risings  toward  the  North  and  the  West  are  oon- 
neeted  with  two  lines  of  ridges,  the  mountains  of  Villa  de  Cura 
and  of  Merida,  The  third  slope,  mnning  from  North  to 
Sonth^  is  that  of  the  land  strait,  between  the  Andes  and 
the  chain  of  Parime.  It  determines  the  general  indbation 
of  the  Oroonokoy  from  the  month  of  the  Guariare  to  that  of 
the  Apure. 
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the  immutable  laws  of  nature,  their  races  are 
preserved  in  the  struggle  with  the  elements,  and 
amid  so  many  sufferings  and  dangers.  When 
the  waters  retire,  and  the  rivers  return  agun 
into  their  beds,  the  savannah  is  spread  over  with 
a  fine  odoriferous  grass ;  and  the  animals  of 
old  Europe  and  Upper-Asia  seem  to  enjoy,  as 
in  their  native  climate,  the  renewed  vegetation 
of  spring. 

During  the  time  of  great  floods,  the  inhabi- 
tants of  these  countries,  to  avoid  the  force  qf 
the  currents,  and  the  danger  arising  from  tile 
trunks  of  trees,  which  these  currents  brii^ 
down,  instead  of  ascending  in  their  boats  the 
beds  of  rivers,  cross  the  savannahs.  To  go  front 
San  Fernando  to  the  villages  of  San  Juan  de 
Payara,  San  Raphael  de  Atamaica,  or  San 
Francisco  de  Capanaparo,  they  direct  their 
course  due  South,  as  if  they  were  crossing  a 
single  river  of  twenty  leagues  broad.  The  junc- 
tions of  the  Guarico,  the  Apure,  the  CabuUare, 
and  the  Arauca  with  the  Oroonoko,  form,  at  a 
hundred  and  sixty  leagues  from  the  coast  of 
Guyana,  a  kind  of  interior  Delta,  of  which  hydro- 
giaphy  furnishes  few  examples  in  the  Old  World. 
According  to  the  height  of  the  mercury  in  the 
barometer,  the  waters  of  the  Apure  have  only  a 
fall  of  thirty-four  toises  from  San  Fernando  to 
the  sea.  The  fall  from  the  mouths  of  the  Osage 
and  the  Missoury  to  the  bar  of  the  Missisippi  is 
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lot  more  considerable.  The  savannahs  of 
Lower  Louisiana  every  where  remind  us  of  the 
savannahs  of  the  Lower  Oroonoko. 

We  remained  three  days  in  the  little  town  of 
San  Fernando.  We  lodged  with  the  Capuchin 
missionary,  who. lived  much  at  his  ease.  We 
were  recommended  to  him  by  the  bishop  of 
Caraccas^  and  he  showed  us  the  most  obliging 
attentions.  He  consulted  me  on  the  works^ 
that  had  been  undeitaken  to  prevent  the  flood 
^m  undermining  the  shore,  on  which  the  town 
was  built.  The  flowing  of  the  Portuguesa  into 
die  Apure  gives  the  latter  an  impulse  toward 
the  South-West ;  and^  instead  of  procuring  a 
freer  course  for  the  river,  attempts  were  made 
to  confine  it  by  dykes  and  piers.  It  was  easy 
to  predict,  that  these  would  be  the  more  rapidly 
destroyed  by  the  swell  of  the  waters,  cu9  the 
ihore  had  been  weakened  by  taking  away  the 
darth  behind  the  dyke,  to  be  employed  in  these 
hydraulic  constructions. 

San  Fernando  is  celebrated  for  the  excessive 
beat,  that  prevails  there  the  greater  part  of  the 
j^ear :  and  before  I  begin  the  recital  of  our  long 
navigation  on  the  rivers,  I  shall  relate  some 
facts,  that  are  calculated  to  throw  light  on  the 
meteorology  of  the  tropics.  We  went  provided 
with  thermometers  to  the  flat  shores,  that  border 
the  river  Apure,  which  is  covered  with  white 
sand.    At  two  in  the  afternoon  I  found  the  sand. 
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iriiierever  it  was  exposed  to  the  Sun^  at  52*5^^ 
The  mstrument,  raised  eighteen  inches  above 
the  sand,  marked  42*8^;  and  at  six  feet  high, 
387^.  The  temperatqw  of  the  air  under  the 
shade  of  a  ceiba,  was  36*2^^  Thes^  observatioitt 
were  made  during  a  dead  calm.  As  soon  As  the 
wind  began  to  blow,  the  temperature  of  the  aif 
rose  30 ;  yet  we  were  not  enveloped  by  a  whid 
qfsand:  but  the  strata  of  air  hadf  heeA  in  ooik 
iact  with  ai  soil  more  strongly  heated,  or  thik)i^ 
which  whirlwinds  of  sand  had  paAsed.  TKiif 
westem-  part  of  the  Llanois  is  the  hottest,  be^- 
cause  it  receives  air  that  has  already  crossdf 
the  .rest  of  the  barren  steppe.  The  same  difi&i^ 
ence  has  been  observed  between  the  eastern 
apd  western  parts  of  the  deserts  of  Afirica^  HVttt 
th^  tradewinds  blow. 

The  heat  augments  sensibly  in  the  Llanos 
during  the  time  of  fains,  particularly  in  the 
month  of  July,  when  the  sky  is  cloudy,  and 
sends  back  the  radiant  heat  toward  the  earth. 
Buiring. this  season  the  breeze  entirely  ceases ; 
and,  according  to  good  therm  ometrical  obserrar 
tions  made  by  Mr.  Po2o,  the  thermometer  rise? 
in  the  shade  to  39""  and  SOd^'f ,  though  kept 
at  the  distance  of  more  than  fifteen  feet  from 
the  ground.    As  we  approached  the  banks  of 

*  ^^^  R. 

+  31^2o  or  ai'O*  R. 
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( P^Nrtii;§^sa/ the  Apnre,  dnd  the  Apurito^  thd 

became  cooler  from  the  evaporation  of  sa 

lisiiderable  a  mass  of  water.     This  effect  i» 

»re  especially  perceptible  at  sunset ;  during 

i  day,  the  shores  of  the  rivers^  covered  with 

dte  sand,  reflect  the  heat  in  a  manner  insup- 

rtable^  more  even  than  the  yeUowishTbrown 

lyey  grounds  of  Calabozo  and  Tisaao. 

On  the  28th  of  March  I  was  on  the  shore  at 

[irise,  to  measure  the  breadth  of  the  Apiire, 

lich  is  two  hundred  and  six  toises.    The  thun--. 

r  rolled  every  where  around.    It  was  the  first 

ma.  and  the  first  rain  of  the.  season.    The 

ner  was  swelled  by  the  East  wind ;  but  it  soon 

»me  calm,  and  then  some  great  cetaceae^  of 

!  &mily  of  blowers,  perfsctly  resembling  the 

poises*  of  our  seas,  began  to  play  in  long  files 

he  surface  of  the  water.    The  slow  and  in* 

4 

at  crocodiles  seem  to>  dread  the  neighbours 

\  of  these  animals/ so  noisy  and  impetuous 

Bin  evolutions.    We  saw  them  dive  when-f 

the  blowers  approached  them.    It  is  a  very 

)rdinary  phenom^ion^.  to.  find:  cetaceous 

Is  at  such  a  distance  fikim  the  coast.  The 

tda  of  the  missions  designate  tbem,. as 

>  the  porpoises  of  the  ocean,  by  tbe  namov 

nas.     The  Indian  name  is  ormicna^. 

*  Delphiaus  phooeoa>  Id,        *    < 
f  In  the  Tamaij^ck  laogaagc. 
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They  are  three  or  four  feet  long;  and  bending* 
their  back,  and  pressing  mth  their  tail  on  the 
inferior  strata  of  the  water,  they  expose  to  view 
a  part  of  the  back  and  of  the  dorsal  fin.     I  did 
not  succeed  in  obtaining  any,  though  I  often 
engaged  the  Indians  to  shoot  at  them  with  thdr 
arrows.    Father  Gili  asserts,  that  the  Gumaoes 
eat  their  flesh.  Are  these  cetaceous  animals  pc^ 
culiar  to  the  great  rivers  of  South  America,  like 
the  manatee,  which,  according  to  the  anatomical 
researches  of  Mr.  Cuvier,  is  also  a  fresh  water 
cetaceous  animal?  or  must  we  admit,  that  they 
go  up  from  the  sea  against  the  current^  as  the 
delphinaptera  beluga  sometimes  does  in  the 
rivers  of  Asia  ?    What  would  lead  me  to  doubt 
this  last  supposition  is,  that  we  saw  toninas 
above  the  great  cataracts  of  the  Oroonqko,  in  the 
Rio  Atapabo.  Did  they  penetrate  into  the  centre 
of  equinoctial  America  from  the  mouth  of  the 
Amazon,  by  the  communication  of  this  ri?er 
with  the  Rio  Negro,  the  Cassiquiare,  and  the 
Oroonoko  ?    They  are  found  here  at  all  seasons, 
and  nothing  seems  to  announce,  that  they  make 
periodical  voyages  like  salmon. 

While  the  thunder  rolled  around  us,  the  sky 
yet  displayed  only  scattered  clouds,  that  ad- 
vanced slowly  toward  the  zenith^  and  in  an  op- 
posite direction.  The  hygrometer  of  Deluc  was 
at  53^;   the  centigrade  thermometer,  23'7***. 

•  Hygrometer  of  Sar^isure,  87-6° ;  th.  19"  R. 
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The  electrometer,  armed  with  a  smoking  match, 
gave  no  sign  of  electricity.    As  the  storm  ^ 
thered,  the  blue  of  the  sky  changed  at  first  to 
deep  azure,  and  then  to  gray.    The  vesicular 
vapour  became  visible,  and  the  thermometer 
rose  3^,  as  is  almost  always  the  case  within  the 
tropics  from  a  cloudy  sky,  that  sends  back  the 
radiant  heat  of  the  soil.     A  heavy  rain  fell. 
Being  sufficiently  habituated  to  the  climate  not 
to  fear  the  effect  of  tropical  rains,  we  remained 
on  the  shore,  to  observe  the  electrometer.     I 
held  it  more  than  twenty  minutes  in  my  hand, 
fax  feet  above  the  ground,  and  observed,  that 
in  general  the  pith  balls  separated  only  a  few 
leconds  before  the  lightning  was  seen.    The  se- 
paration was  four  lines.    The  electric  charge 
emalned  the  same  during  several  minutes ;  and 
aving  time  to  determine  the  nature  of  the  elec- 
ieity,  by  approaching  a  stick  of  sealingwax,  I 
w  here  in  the  plain  what  I  have  often  observed 
the  back  of  the  Andes  during  a  storm,  that 
\  electricity  of  the  atmosphere  was  first  posi- 
ly  then  null,  and  then  negative.    These  oscil- 
ons  from   positive  to   negative   (from  the 
30US  to  the  resinous  state)  were  often  re- 
ed. Yet  the  electrometer  constantly  denoted 
le  before  the  lightning  only  no  E.,  or  +  E., 
lever  —  E.    Toward  the  end  of  the  storm^ 
^est  wind  became  very  impetuous.    The 
I  dispersed,  and  the  thermometer  sunk  to 

IV.  '  2  D 


4m 

2^  pu  accouBi^  of  the  evaporation  from  the  soil, 
and  the  freer  radiation  toward  the  sky. 

I  have  entered  into,  these  details  on  the  elec-» 
ti^c  charge  of  the  atmosphere^  because  travellers 
in  general  have  ^onfi^ed  themselves  to  the  de- 
s^ption  of  the  ioi^pressions  produced  on  a  Eun 
rppean  newly  arri  ved  by  the  solemn  spectacle  ol 
^  tropical  storm  In  a  country^  where  the  year 
^  divided  i^to  two  gre^it  seasons  of  drought  and 
w^  or,  as  the  Indians  say  m  their  expressive 
^nguag^j,  oC  Sun  "^  and  rain^,  it  is  highly  inte^ 
resting  to  foUow  the  progress  of  meteorological 
pj^nomenai  in  the  tr^nsitioot  from  one  season  to 
«liotlpi;ei;k  We  had  already  observed)  in  the  val* 
li^yS'Of  Arqigna,,  from  the  18t^  and  19th  of  Feb* 
i^4jry^  clouds  forming  at  the  comm^cement  of 
the  night.  In  the  beginning  of  the  month  of 
Marcb^  the  accumulation  of  the  vesiculac  ysh 
pou^i^  visible  to  the  eye^  and  with  them,  signs  of 
9^iiipspbei!ic  elect^ripity,  augmented  daily.  We 
qai\V  fl^es.  of  heat  lightning  to  the  South ;  and 
the  electrometer  of  Volte  displayed  constantly 
ajt,  sunset  vitreous  electricity.    The  separalion 

*  III,  May  pure  camoli,  property  tbe  retplendeini  arcioiri(of 
tbc(  Sun).  Tbe  Tamanacs  cajl  th<;  9ea$pQ  of  drought  nfWHi 
the  time  o^  grasshoppen. 

t  In  the  Tamanac  language  canepo.  The  year  is  desif- 
natcd,  among  several  nations,  by  the  name  of  one  of  the  two 
seasons.  The  Maypures  say,  to nniny Snns (orrather «o  fiuan/ 
ardojrs  of  th^  Sim) ;  the  Tamaqa^s^  $o  many  ratn#. 
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of  the  little  pith  balls^^iull  during  the  rest  of  the 
day^  was  from  three  to  four  lines  at  the  coBfft* 
mencement  of  the  night ;  which  is  triple  what  I 
generally  observed  in  Europe  *,  with  the  same 
instrument^  in  calm  weather.  Upon  the  whole, 
from  the  26th  of  May,  the  electrical  equilibrium 
of  the  atmosphere  seemed  broken.  During 
whole  hours  the  ekctricity  was  null ;  then  bet- 
came  very  strong,  from  four  to  frire  lines ;  ancl 
soon  after  was  again  imperceptible.  The  hy- 
drometer of  Deluc  continued  to  indicate  great 
dtyness  from  33^  to  35*^  -f*-,  and  yet  the  atmos- 
phere appeared  no  longer  the  same.  Amid  these 
f^rpetual  variations  of  the  electric  charge  of  the 
air,  the  trees,  divested  of  their  foliage,  ^ready 
began-  to  unfold  ne^  leaves'  and  seemed  to  feel 
the  approach  of  spring. 

Th^  varialfions  which  we  have  just  desicribed 
are  not  peculiar  to  one  year.  Every  thing  in  the 
e<]fufinocClal  zone  has  a  wonderiul  uniformity  of 
succession,  because  tSie  active  powers  of  nature 
littlit  and  balance  each'  other,  aceording  M  \drtH 

•  '  : 

^  At'  dalzbourg,  at'Bareith^  and  at  Jena,  iii  Germaby ;  in 
Ae  plilfai'of  St  Denis  near  Pari»}  ibd  on  th6  taUe-land  ini 
Castiile.  See  the  table  of  my  experiments  on  the  electricity 
of  the  atmosphere  in  the  Jowmal  de  Pfufstqiw^  foK  xlriii^ 
p.  108« 

t  '68*' to  70*8*  of  the  hygrometer  of  Saossare,  Reaamiir's 
therm,  firom  29*  to  26^ ;  which  proyes  the  dryness  of  the  air 
m  tfie  equinoctial  sone. 

2d2 
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that  are  easily  recognized.  I  shall  here  note  the 
progress  of  atmospherical  phenomena  in  the 
islands  to  the  East  of  the  Cordilleras  of  Merida 
and  of  New  Grenada,  in  the  Llanos  of  Venezuela 
and  the  Rio  Meta,  from  four  to  ten  degrees  of 
North  latitude,  wherever  the  rains  are  constant 
from  May  to  October,  and  comprehending  con- 
sequently the  periods  of  the  greatest  heats^  which 
is  in  July  and  August  *. 

Nothing  can  equal  the  clearness  of  the  atmos- 
phere from  the  month  of  December  to  that  of 
February.  The  sky  is  then  constantly  without 
clouds ;  and  if  one  should  appear,  it  is  a  pheno- 
menon that  engages  the  whole  attention  of  the 
inhabitants.  The  breeze  from  the  Elast,  and 
the  £ast-North-£ast,  blows  with  violence.  As  it 
brings  with  it  air  always  of  the  same  temperar 
ture,  the  vapours  cannot  become  visible  by 
cooling. 

About  the  end  of  February  and  the  begin- 
ning of  March,  the  blue  of  the  sky  is  less  intense, 
thy  hygrometer  indicates  by  degrees  "greater  hu- 
midity, the  stars  are  sometimes  veiled  by  a  slight 
stratum  of  vapours,  and  their  light  is  no  longer 
steady  and  planetary ;  they  are  seen  twinkling 

*  The  maximum  of  the  beat  is  felt  od  the  coast,  at  Cu- 
maoa,  at  La  Gaayra,  and  in  the  neighbouring  island  of  Mar- 
garetta,  not  before  the  month  of  September;  and  the  rainiy 
if  this  name  can  be  giren  to  a  few  drops  that  fall  at  ioterfalf • 
artf  observed  only  in  the  months  of  October  and  NoTMnber. 


405 

from  time  to  time  at  ,20^  above  the  horizoh. 
The  breeze  at  this  period  becomes  less  strong, 
less  regular,  and  is  often  interrupted  by  dead 
calms.  The  clouds  accumulate  toward  the  South- 
South-East.  They  appear  like  distant  moun- 
tains, with  outlines  strongly  marked.  From 
time  to  time  they  detach  themselves  from  the 
horizon,  and  traverse  the  vault  of  the  sky  with 
a  rapidity,  which  little  corresponds  with  the 
feeble  wind  that  reigns  in  the  inferior  strata  of 
the  air.  At  the  end  of  March,  the  southern 
region  of  the  atmodpherie  is  illumined  by  small 
electric  explosions.  They  are  like  phospho- 
rescent gleams,  circumscribed  by  one  group  oi 
vapours.  The  breeze  then  passes  from  time  to 
time,  and  for  several  hours  together,  to  the  West 
and  South- West.  This  is  a  certain  sign  of  the 
approach  of  the  rainy  season,  which  begins  at 
the  Oroonoko  about  the  end  of  April.  The  sky 
begins  to  be  obscured,  the  azure  disappears,  and 
a  gray  tint  is  spread  uniformly  over  it.  At  the 
same  time  the  heat  of  the  atmosphere  progres- 
sively increases ;  and  soon  they  are  no  longer 
clouds,  but  condensed  vapours,  that  cover  the 
whole  vault  of  the  sky.  The  plaintive  cry  of  the 
howling  monkies  begins  to  be  heard  before  the 
rising  of  the  Sun.  The  atmospheric  electricity, 
which,  during  the  time  of  great  droughts,  from 
December  to  March,  had  been  constantly,  in 
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the  day,  from  1'7  to  2  lines  on  the  electrometer 
of  Volta/  becomes  extremely  variable  from  the 
month  of  March.  It  appears  null  during  whole 
days ;  and  then  for  some  hours  the  pith  balls  of 
the  electrometer  of  Volta  diverge  three  or  four 
lines«  The  atmosphere,  which  is  generally  in 
the  torrid,  as  well  as  in  the  temperate  zime,  in  a 
state  of  vitreous  electricity,  passes  alternatdy, 
fbr  eight  or  ten  minutes,  to  the  resinous  state. 
The  season  of  rains  is  that  of  storms ;  and  yet  a 
great  number  of  experiments,  made  during  three 
years,  prove  to  me,  that  it  is  precisely  in  this 
season  of  storms  we  find  the  electric  tension 
least  in  the  lower  regions  of  the  atmosphere. 
Are  storms  the  effect  of  this  unequal  charge  of 
the  different  superincumbent  strata  of  air  ?  What 
prevents  the  electricity  from  descending  toward 
the  earth,  in  an  air  become  more  humid  sipoe 
the  month  of  March  ?  The  electricity  at  this 
period,  instead  of  being  diffused  throughout  the 
whole  atmosphere,  appears  accumulated  on  the 
exterior  envelope,  at  the  surface  of  the  clouds. 
According  to  Mr.  Gay-Lussac  it  is  the  formaticm 
of  the  cloud  itself,  that  carries  the  fluid  toward 
it's  surface.  The  storm  rises  in  the  plains  two 
hours  after  the  Sun  has  passed  the  meridiu ; 
consequently  a  short  time  after  the  moment  of 
the  maximum  of  diuraal  heat  under  the  tropics. 
It  is  extremely  rare  in  the  islands  to  hear  thus* 
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dcr  during  the  nighty  or  in  the  morning.  Storms. 
Ht  night  are  pecaliar  to  certain  vallied  of  rirett, 
that  have  a  particular  climate. 

What  then  are  the  causes  of  this  ruptut^  Of 
the  equilibrium  in  the  electric  tension  of  the 
air?  of  this  continual  condensation  OJP  the 
Titpours  into  water?  of  this  interruptibtt  of 
the  breezes  ?  of  this  commehcemehi  and  dura- 
tion of  the  rainy,  seasons  ?  I  doubt  whether 
electricity  have  any  influence  bn  the  IbrUiatioU 
of  Vesicular  vapoUrs.  It  is  rather  the  fonUieU 
don  of  these  Vapours  that  augments  and  modi- 
ileti  the  electrical  teUsion*  iVi  the  North  and  to 
the  South  of  the  equator^  Stormis  or  great  explo- 
sions take  pUce  At  the  SaUie  timd  iU  the  tbtapb- 
rate  and  in  the  equinoctial  zoUe.  Is  thfere  kh 
a£!tlon  that  is  propagated  through  the  great 
atrial  ocean  from  thfe  first  of  these  tbn^^  td- 
ward  the  tropics?  ttow  Can  it  be  conceived, 
that  under  this  zone,  ^here  the  Sun  rises  cbu- 
stautly  to  so  great  A  height  above  the  hfrrizod, 
if  S  passage  throug'h  the  Zenith  can  hate  So 
ptrwerful  an  influence  on  the  meteorological 
changes?  I  am  of  opinidU,  that  iltf  local  caUs^ 
determlhes  the  commendemcitli  of  the  rains  uU- 
der  the  tropics ;  and  that  a  more  intimate  know- 
ledge of  the  superior  currents  of  air  will  eluci- 
date these  problems,  so  complicated  in  appear- 
ance. We  can  obsei*ve  only  what  passes  in  the 
lower  strata  of  the  atmosphere.    The  Andes  are 
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scarcely  inhabited  to  abore  two  thousand  toiseS 
high ;  and  at  this  height  the  proximity  of  the 
soil,  and  the  masses  of  mountains,  that  form  the 
shoals  of  the  aerial  ocean,  have  a  sensible  in- 
fluence on  the  ambient  air.  What  we  observe 
on  the  table-land  of  Antisana  is  not  what  we 
should  find  at  the  same  height  in  a  balloon,  hover- 
ing over  the  Llanos  or  the  surface  of  the  ocean. 
We  have  just  seen,  that  the  season  of  rains 
and  storms  in  the  northern  equinoctial  zone 
coincides  with  the  passage  of  the  Sun  through 
the  zenith  *  of  the  place,  with  the  cessation  of 
the  breezes  or  North-East  winds,  and  with  the 
frequency  of  calms,  and  bendavcUeSy  which  are 
stormy  winds  from  the  South-East  and  South- 
West  accompanied  by  a  cloudy  sky  "f-.  I  believe, 
that,  in  reflecting  on  the  general  laws  of  the 
equilibrium  of  the  gazeous  masses  that  consti- 
tute our  atmosphere,  we  find,  in  the  interruption 
of  the  current  that  blows  from  an  homom/mous 
pole,  in  the  want  of  the  renewal  of  air  under  the 
torrid  zone,  and  in  the  continued  action  of  an 
ascending  humid  current,  a  very  simple  cause 
of  the  coincidence  of  these  phenomena.  While 
the  breeze  from  the  North-East  blows  with  all 

*  These  passages  take  place  in  the  fifth  and  tenth  degree* 
of  North  lat.,  between  the  3d  and  the  16th  of  April,  aod  be- 
tween the  27th  of  August  and  the  8th  of  September. 

f  Compare  my  Eisaipolitiqtte  sur  la  Nouvelle  EspagnM,  vol.  ii# 
p.  882,  712,  and  767. 
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It^s  violence  North  of  the  equator,  it  prevents  the 
atmosphere,  that  covers  the  equinoctial  lands 
and  seas,  from  saturating  itself  with  moisture. 
The  hot  and  moist  air  of  the  torrid  zone  rises 
aloft,  and  flows  ofl^  again  toward  the  poles ;  while 
inferior  polar  currents,  bringing  drier  and  colder 
strata,  are  every  instant  taking  the  place  of  the 
columns  of  ascending  air.  By  this  constant 
action  of  two  opposite  currents,  the  humidity^ 
for  from  being  accumulated  in  the  equatorial 
region,  is  cs^ried  tOMrard  the  cold  and  temperate 
regions.  During  this  season  of  breezes,  which  is 
that  when  the  sun  is  in  the  southern  signs,  the 
sky  in  the  northern  equinoctial  zone  is  constantly 
serene.  The  vesicular  vapours  are  not  con- 
densed, because  the  air,  unceasingly  renewed,  is 
far  from  the  point  of  saturation.  In  proportion 
as  the  Sun,  entering  the  northern  signs,  rises 
toward  the  zenith,  the  breeze  of  the  North-East 
softens,  and  by  degrees  entirely  ceases.  The 
difference  of  temperature  between  the  tropics 
and  the  temperate  northern  zone  is  then  the  least 
possible.  It  is  the  summer  of  the  boreal  pole ; 
and,  if  the  mean  temperature  of  the  winter,  be- 
tween 42^  and  52^  of  North  latitude,  be  from 
20®  to  26°  of  the  centigrade  thermometer  less 
than  the  equatorial  heat,  the  difference  in  sum- 
mer is  scarcely  from  4®  to  GP.  The  Sun  being 
in  the  zenith,  and  the  breeze  having  ceased,  the 
causes  that  produce  humidity^  and  accumulate 


410 

it  in  the  northern  equinoctial  zone,  become  at 
once  more  active.  The  column  of  air,  which 
reposes  on  this  zone,  is  saturated  with  vapoun) 
because  it  is  no  longer  renewed  by  the  polar 
cun'ent.  Clouds  form  in  this  air  saturated  and 
cooled  by  the  combined  effects  of  radiation  and 
the  dilatation  of  the  asc^^ling  air.  This  air 
augments  it's  capacity  for  heat  in  proportion  as 
it  rarifies.  With  the  formation  and  collection  of 
the  vesicular  vapours,  the  electricity  accumo* 
lates  in  the  higher  regions  of  the  atmosphc»v« 
The  precipitation  of  the  vapours  is  continual 
during  the  day.  It  generally  ceases  at  nighty 
and  frequently  even  before  sunset.  The  showers 
are  regularly  more  violent,  and  accompanied 
with  electric  explosions,  a  short  time  after  the 
maximum  of  the  diurnal  heat.  This  state  of 
things  remains  the  same,  till  the  Sun  enters  into 
the  southern  signs.  This  is  the  commencement 
of  cold  in  the  northern  temperate  zone.  The 
current  from  the  North  pole  is  then  reestab- 
lished, because  the  difference  between  the  heat 
of  the  equinoctial  and  temperate  regions  aug- 
ments daily.  The  North-East  breeze  blows 
with  violence,  the  air  of  the  tropics  is  renewed, 
and  can  no  longer  attain  the  degree  of  saturar 
tion.  The  rains  consequently  cease,  the  vesfM- 
lar  vapour  is  dissolved,  and  the  sky  resumes  att 
it*s  clearness  and  it's  azure  tint.  Electrical  ex- 
plosions are  no  longer  heard,  doubtless  because 
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electricity  finds  no  more  those  groups  of  vesicular 
vapours  in  the  high  regions  of  the  air,  I  had 
almost  said  that  coating  of  clouds  on  which  the 
fluid  can  accumulate. 

We  have  here  considered  the  cessation  of  the 
breezes  as  the  principal  cause*  of  the  equatorial 
rains.  These  rains  in  each  hemisphere  last  only 
as  long  as  the  Sun  has.  a  declination  homony*« 
mous  Mrith  that  hemisphere.  It  is  necessary  to . 
observe,  that  the  abs^ce  of  the  breeze  is  not 
always  succeeded  by  a  dead  calm ;  but  that  the 
f^alm  is  often  interrupted,  particularly  along  the 
western  coast  of  America,  by  bendavale^,  or 
South-West  and  South-East  winds.  This  phe- 
nomenon seems  todemonstrate^that  the  columns 
of  humid  air,  that  rise  in  the  northern  equatorial 
zone,  sometimes  flow  off  toward  the  South  pole. 
In  fact,  the  countries  situate  under  the  tonid 
aone,  both  North  and  South  of  the  equator^  fur^ 
nish  during  their  summer^  while  the  Sun  passes 
through  their  zenith,  the  vwxinmm  of  difference 
of  temperature  with  the  air  of  the  heteronymous 
pole.  The  southern  temperate  zone  has  iVs 
winter,  while  it  rains  to  the  North  of  the  equsu 
tor ;  and  while  a  mean  heat  prevails  from  5^  to 
6^  greater  than  in  the  time  of  drought,  when  the 

*  I  have  io  this  discasaion  designedly  exduded  the  an- 
cartaiii  hypotheses^  fonoded  ob  the  comhioations  of  oxygen 
and  hydrogen,  and  on  the  property  attributed  to  electricity 
of  forming  and  precipitating  vesicular  vaponrs. 
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Sun  is  lower.*  The  continuation  of  the  nuns, 
while  the  hendavales  blow,  proves,  that  the  cur- 
rents from  the  remoter  pole  do  not  act  in  the 
northern  equinoctial  zone  like  the  currents  of 
the  nearer  pole,  on  account  of  the  greater  hu- 
midity of  the  southern  polar  current.  The  air, 
wafted  by  this  current,  comes  from  a  hemisphere 
consisting  almost  entirely  of  water.  It  traverses 
all  the  southern  equatorial  zone  to  reach  the 
parallel  of  8^  of  North  latitude;  and  is  conse- 
quently less  dry,  less  cold,  less  adapted  to  act 
as  a  counter-current  to  renew  the  equinocdai 
air,  and  prevent  it's  saturation,  than  the  northern 
polar  current,  or  the  breeze  from  the  North- 
East^.  We  may  suppose  that  the  befuUtvales 
are  impetuous  winds  on  some  coasts,  for  instance 
on  that  of  Guatimala,  because  they  are  not  the 
effect  of  a  regular  and  progressive  descent  of  the 
air  of  the  tropics  toward  the  South  pole,  but 
alternate  with  calms,  are  accompanied  by  elec- 
trical explosions,  and  are  real  squalls,  that  indi- 
cate a  reflux,  an  abrupt  and  instantaneous  rup- 
ture of  equilibrium  in  the  aerial  ocean. 

*  From  the  eqaator  to  10*  of  North  lat.,  the  mean  tempe- 
ratures of  the  summer  and  winter  months  scarcely  differ  2* 
or  3^  ;  but  at  the  limits  of  the  torrid  zone^  toward  the  tropic 
of  Cancer,  the  difference  amounts  to  8<»  or  O**. 

f  In  the  two  temperate  zones,  the  air  loses  it's  traoapareocy 
every  time  that  the  wind  blows  from  the  heteronymous  pole, 
that  is  to  say,  from  the  pole  that  has  not  the  same  denomina- 
tion as  the  hemisphere  where  the  wind  blows. 
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.  We  have  here  discussed  one  of  the  most  im* 
portant  phenomena  Of  the  meteorology  of  the 
tropics,  considered  in  if  s  most  general  view. 
In  the  same  manner  as  the  limits  of  the  trade- 
winds  do  not  form  circles  parallel  to  the  equa- 
tor*, the  action  of  the  polar  currents  is  vaiiously 
felt  under  different  meridians.  The  chains  of 
mountains  and  the  coasts  in,  the  same  hemi- 
sphere have  often  opposite  seasons.  We  shall 
hereafter  have  occasion  to  notice  several  ex- 
amples of  these  anomalies ;  but;  in  order  to  dis- 
cover the  laws  of  nature,  we  must  know  before 
we  examine  into  the  causes  of  local  perturba- 
tions, the  mean  state  of  the  atmosphere,  and  the 
constant  type  of  if  s  variations. 

The  aspect  of  the  sky,  the  progress  of  the 
electricity,  and  the  shower  of  the  28th  of  March, 
announced  the  commencement  of  the  rainy  sea^ 
son ;  we  were  still  advised  however,  to  go  from 
San  Fernando  de  Apure  by  San  Francisco  de 
Capanaparo,  the  Rio  Sinaruco,  and  the  Hato  de 
San  Antonio,  to  the  village  of  the  Otomacks, 
recently  founded  near  the  banks  of  the  Meta, 
and  to  embark  on  the  Oroonoko  a  little  above 
Carichana.  This  way  by  land  lies  across  an  un- 
healthy and  feverous  country.  An  old  farmer, 
Don  Francisco  Sanchez,  obligingly  offered  to 

*  See  above,  vol.  ii,  p.  3  and  72  \  and  my  M6noire  sur  ie» 
Ugnes  UothermeSf  p.  114, 
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conduct  us.  His  dress  denoted  the  great  sim- 
plicity of  manners^  that  prevails  in  those  distant 
countries.  H^  had  acquired  a  fortune  of  more 
than  1  OOt^OOO  piastres,  and  yet  he  mounted  on 
horseback  with  bare  feet,  armed  with  latgt 
silver  spurs.  We  knew  by  the  experience  of 
several  weeks  the  dull  uniformity  of  the  vegeta- 
tion of  the  Llanos,  and  preferred  the  longed 
road,  that  leads  by  the  Rio  Apure  to  the  Oroo- 
Bioko.  We  chose  one  of  those  very  large  canoes^ 
called  lanchas  by  the  Spaniards*.  A  pilot f' 
and  four  Indians  were  sufficient  to  manage  it 
They  constructed  near  the  stem,  in  the  space  ef 
a  few  hours,  a  cabin  covered  with  the  leaves  id 
the  corypha,  sufficiently  spacious  to  contain  a 
table  and  benches.  These  were  made  of  ox 
hides,  strained  tight,  and  nailed  to  frames  of 
brazil  wood.  I  mention  these  minute  circum- 
stances, to  prove  that  our  accommodations  on 
the  Rio  Apure  were  far  different  from  those,  to 
which  we  were  reduced  in  the  narrow  boats  of 
the  Ofoonoko.  We  loaded  the  canoe  with  pro- 
vision for  a  month.  Fowls,  eggs,  plantaiidS) 
cassava,  and  cacao,  are  found  in  abundance  at 

«  We  payed  for  the  conveyance  from  San  Fernaodo  de 
Apure  to  Caricbana  on  the  Oroonoko^  a  distance  that  takes 
eight  days,  ten  piastres  for  the  lancha,  beside  the  price  of  the 
days'  works,  which  is  half  a  piastre^  or  four  rials,  for  the  pilots 
and'  two  riaii  for  every  Indian  rower. 

f  El  patron. 
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San  Fernando.  The  good  capuchin  *  fotfaer  gave 
us  sherry  wine,  oranges,  and  tamarinds^  to  makti 
cooling  beverages.  We  could  foresee,  that  a 
roof  constructed  of  palm-tree  leaves  would  be-^ 
come  excessively  heated  in  the  bed  of  a  large 
river,  where  we  were  almost  always  exposed  to 
the  perpendicular  rays  of  the  S«n.  The  Indians 
relied  less  on  the  provision  we  had  purchased, 
than  on  their  hooks  and  nets.  We  toc^  also 
some  fire-^rms,  which  we^ound  in  pretty  general 
use  as  far  as  the  cataracts ;  but  forther  Scratk 
the  immense  humidity  of  the  air  prevents  the 
missionaries  from  using  musquets.  The  Bio 
Apure  abounds  in  £sh^  manatees,  and  turtles^ 
the  eggs  of  which  afibrd  aa  aliment  more  mitri^ 
tious  than  agreeabte  to  the  taste.  If  s  banks  are 
peopled  by  a»  innumerable  quantity  of  bii*ds, 
among  which  the  pauxi  and  the  guacharaca, 
which  may  be  calted  the  turkeys  and  pheasants 
of  those  countries,  are  found  the  most  useful. 
Their  flesh  appeared  to  be  harder  and  less  white 
than  that  of  our  gallinaceous  tribe  in  Europe, 
because  they  use  much  more  muscular  exercise-f. 
We  did  not  forget  to  add  to  our  provision,  fish- 

*  Fray  Joie  Maria  de  Malaga.  x 

t  The  muscular  coDtractioD  (the  discharge  from  the  nerve 
ifitD  the  miuicle)  is  attended  with  a  chemical  change  in  the 
elements^  There  is  an  absorption  of  oxygen  from  the  arterial 
blood,  and,  during  this  absorption,  the  muscular  fibre  blaokens 
and  becomes  carbonized. 
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ing-instruments,  and  fire-arms^  a  few  casks  of 
brandy,  to  serve  as  a  medium  of  barter  with  the 
Indians  of  the  Oroonoko. 
f  We  departed  from  San  Fernando*  on  the 
\  v'*'/  30th  of  March,  at  four  in  the  afternoon.  The 
weather  was  extremely  hot ;  the  thermometer 
rising  in  the  shade  to  34®,  though  the  breeze 
blew  very  strongly  from  the  South-East.  Owing 
to  this  contrary  wind  we  could  not  set  our  sails. 
We  were  accompanied  in  the  whole  of  this 
voyage  on  the  Apure,  the  Oroonoko,  and  the 
Rio  Negro,  by  the  brother-in-law  of  the  gover- 
nor of  the  province  of  Varinas,  Don  Nicolas 
Sotto,  who,  recently  arrived  from  Cadiz,  had 
made  an  excursion  to  San  Fernando.  Desirous 
of  visiting  countries  so  calculated  to  excite  the 
curiosity  of  a  European,  he  did  not  hesitate  to 
confine  himself  with  us  during  seventy-four  days 
in  a  narrow  boat,  infested  with  moschettoes. 

*  I  found,  by  meridian  altitudes  of  a.  in  the  Southern 
Cross,  the  latitude  of  San  Fernando  de  Apure  (at  the  hoase 
of  the  missionary)  T  53'  \^\  (Ohs,  Ast,,  vol.  i,  p.  216.) 
The  longitude  by  the  timekeeper  was  70°  21'  10*;  the  dip 
of  the  needle,  36-71S  cent.  div.  The  intensity  of  magnetic 
action  manifested  itself,  as  at  Calabozo^  by  two  hundred  and 
twenty-two  oscillations  in  10^.  The  name  of  San  Fernando 
IS  not  yet  found  on  modem  maps^  for  instance  on  the  fine 
maps  of  Arrowsmith  and  Btu6,  notwithstanding  the  astrono- 
mical position  of  this  town  was  published  twelve  years  ago 
ID  my  Compectui  Longitudinum  ei  Laiitudinum  America  le^tn* 
noctialU, 


417 

His  amiably  disposition  and  gay  temper  often 
contributed  to  make  us  forget  the  sufferings  of 
a  voyage^  that  was  not  wholly  exempt  from  dan- 
ger. We  passed  the  mouth  of  the  Apurito,  and 
coasted  the  island  of  the  same  name^  formed  by 
the  Apure  and  the  Guarico.  This  island  is  in 
&ct  only  a  very  low  spot  of  ground^  bordered 
by  two  great  rivers^  both  of  which  at  a  little  dis- 
tance from  each  other  foil  into  the  Oroonoko 
after  having  formed  a  junction  below  San  Fer- 
nando by  the  first  bifurcation  of  the  Apure. 
Ulsla  del  Apurito  is  twenty-two  leagues  in 
lengthy  and  two  or  three  leagues  in  breadth.  It 
is  divided  by  the  Cano  de  la  Tigrera^  and  the 
Cano  del  Manati^  into  three  parts ;  the  two  ex- 
tremes of  which  bear  the  naAies  of  Isla  de  Blanco^ 
and  Isla  de  los  Garzitas.  I  enter  into  these  par- 
ticulars^ because  all  the  maps  hitherto  published 
disfigure  in  the  strongest  manner  the  course  and 
branches  of  the  rivers  between  the  Guarico  and 
the  Meta.  The  right  bank  of  the  Apure,  below 
the  Apurito,  is  somewhat  better  cultivated  than 
the  left  bank,  where  the  Yaruroes  (or  Japuin 
Indians)  have  constructed  a  few  huts  with  reeds 
and  stalks  of  palm-leaves.  They  live  by  hunt- 
ing and  fishing ;  and  being  very  skilful  in  killing 
jaguars,  it  is  they  who  principally  carry  the 
skins,  known  in  Europe  by  the  name  of  tigar- 
^ins,  to  the  Spanish  villages.  A  part  of  these 
Indians  have  been  baptized,  but  they  never  visit 

VOL.  Vf.  2  k 
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the  Christian  churches.  They  are  considered  as 
savages,  because  they  choose  to  remain  indepepr 
dant.  Other  tribes  of  Yaruroes  live  imd^  ^h^ 
nil§  of  tl^e  missionaries,  in  the  village  of  Ach^r 
gqafi,  situate  to  the  South  of  the  Rio  Payar^^ 
Tb^  individuals  of  this  potion,  whom  I  had  $a 
opportunity  of  s^ixig  at  the  Oroonoko^  hay^ 
soq^e  feature^i  |n  jt^jBi;*  phy^ognoqiy  that  f^re  err 
roQiQpugly  c^Ued  Tati^rian^  aa()  which  beloi|g  tq 
brf^icl^eQ  of  the  Mongul  r^ce.  T^^i*  ^^^  ffi 
st^rn^  the  Qye  very  long,  higji  ch^^lcbpiies,  bilj 
tbe  |io^  prpn)ifient  throughout  it*9  whole  l^Qgl^ 
l%ey  are  t^l^r^  browner,  and  \d&^  tl^ipknpet  t^ 
Ihe  Chaymit  Indiems.  Th?  missiqi^afies  pnp^e 
the  injtelleqtu^l  character  ^f  the  Y^r]tiroe$,.^]i9 
ifrer(3  jEbrmerly  a  powerful  £^d  nuiqerptiB  n^^oi) 
on  the  \m^  of  the  Oroonofco^  especially  in  thcf 
enyiron/s  of  Cuycara,  below  the  moi^th  of  tb^ 
Quarico.  We  pas^d  the  night  at  Z)iimf;iiie,  f^ 
sm^  sugar  plantation  formed  oppq^t^.the  iflan^ 
^  th«  same  n?M»e, 

Inuring  the  wbole  gf  my  voyage  from  S^d 
Ferqanc^  to  San  Carlos  d^l  Rio  Negro,  and 
thence  tQ  th€»  <own  of  Angostura,  I  con^iied  ifjs^ 
i^lf  to  Writing  d^  by  day,  either  in  the  l^t^  or 
where  we  disembarked^  at  night,  wh^at  appeared 
to  me  worthy  of  ob^rvation. ,  Violent;  raingi  an^ 
thQ  prodigious  quantitjf  <rf  jnpscl»rttQ^./ffjjfl» 
which  thft  air  ijs  filled  on  jthe  baakp  of  th^  CXc^ft: 
noko  and  the  Caasiqware,  n,ef;Qip§arily  ofipjiisioiif^ 
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tome  breaks  in  this  labour;  which  I  supplied  l>y 
notes  taken  a  few  days  after.  The  following 
pages  are  extracts  from  ttiy  journal.  Whatetet* 
is  written  while  thi  objects  we  describe  are 
before  our  eyes  bears  a  character  of  truth,  I  had 
idmost  said  of  individuality,  which  gives  attrac- 
tion  to  things  the  least  important. 

In  order  to  avoid  useless  repetitions,  I  hav6 
soteetimes  added  to  this  journal  the  notions  I 
afterward  acquired  respecting  the  objects  I  had 
described.  The  more  ntiture  appears  great  and 
B^ul  in  forests  tr&versed  by  immeMe  rivetl>i,  the 
more  we  should  preserve  in  our  pictut'es  of  the 
MMiery  that  dharacter<>f  simplicity,  which  cotf*- 
irtitutes  the  prilacipal  and  oftien  the  sole  merit  of 
«; first  sketch.  '^  - 

'  March  the  Slst.  A  contrary  wind  obliged  us 
to  remain  on  shore  till  noon.  We  saw  a  part  of 
8ome  canefieldil  laid  'Waste  by  the  effect  of  a  con- 
flag|:ati6n,  which-  had  spread  from  a  neighbour- 
ing forest.  The  wandering  Indians  every  where 
det  fire  to  the  forest  Whete  theyhftve  encamped 
1^  night ;  and  dnring  the  seai6n  of  drought, 
tttSt'pr6v}nce8  Would  be  th6  prey  of  these  con-* 
ftignMipns,  If  the  extreme  hardness  of  the  wood 
4td  iaov  prevent  thie  trees  from  being  entirely 
consumed.  We  found  trunks  of  desmanthus, 
and  mahogany  {cahoba),  that  were  scarcely 
charred  twb  inches  deep. 

Having  passed  the  Diamante,  we  entered  a 

2k2 
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land  inhabited  only  by  tigers,  crocodiles,  and 

chiguiresj  a  large  species  of  the  genns  cavia  of 

Jjinneus.    We  saw  flocks  of  birds,  crowded  so 

close  together,  as  to  appear  against  the  sky  like 

a  dark  cloud,  that  every  instant  changed  ifs 

form.    The  river  widens,  by  degrees.     One  of 

it's  banks  is  generally  barren  and  sandy  from 

the  effect  of  inundations ;  the  other  is  higher, 

and  covered  with  lofty  trees.    Sometimes  the 

river  is  bordered  by  forests  on  each  side,  and 

forms  a  straight  canal  a  hundred  and  fifty  toises 

broad.    The  manner  in  which  the  tree&are  dis* 

posed  is  very  remarkable.    We  first  find  budies 

of  sauso^j  forming  a  kind  of  hedge  four  feet 

high ;  and  appearing  as  if  they  had  been  clipped 

by  the  hand  of  man.    A  copse  of  cedars,  bra- 

zillettoes,  and  lignum  vitae,  rises  behind  this 

hedge.     Palm-trees  are  rare ;  we  saw  only  a  few 

scattered  trunks  of  the  thorny  piritu  and  corozo. 

The  large  quadrupeds  of  those  regions,  the  tigers, 

tapirs,  and  pecaris,  have  made  openings  in  the 

hedge  of  sausos  which  we  have  just  described. 

Through  these  the  wild  animals  pass,  when  they 

come  to  drink  at  the  river.    As  they  fear  but 

little  the  approach  of  a  boat,  we  had  the  pleasure 

of  viewing  them  pace  slowly  along  the  shores, 

*  Hermesia  castaneifolia.  This  is  a  new  geiias^  approacii- 
iDg  the  alchoniea  of  Swartz.  (See  oar  Piantes  Equinox,,  ? oL !» 
p.  163,  pi.  xM.) 
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till  they  disappeared  in  the  forest^  which  they 
entered  by  one  of  the  narrow  passes  left  here 
and  there  between  the  bushes.  I  confess  that 
these  scenes,  which  were  often  repeated,  liad 
ever  for  me  a  peculiar  attraction.  The  pleasure 
they  excite  is  not  owing  solely  to  the  interest, 
which  the  naturalist  takes  in  the  objects  of  his 
stndy ;  it  is  connected  with  a  feeling  common 
to  all  men,  who  have  been  brought  np  in  the 
habits  of  civilization.  You  find  yourself  in  a 
new  world,  in  the  midst  of  untamed  and  savage 
nature.  Now  it  is  the  jaguar,  the  beautifhl 
panther  of  America,  that  appears  upon  the 
shore;  and  now  the  hocco*  with  it's  black 
plumage  and  ifs  tufted  head,  that  moves  slowly 
along  the  sausoes.  Animals  of  the  most  differ* 
ent  classes  succeed  each  other.  ^^  Esse  como 
en  el  Paraiso^^  said  our  pilot,  an  old  Indian  of 
the  missions.  Every  thing  indeed  here  recalls 
to  mind  that  state  of  the^primitive  world,  the  in- 
nocence and  felicity  of  which  ancient  and  vener- 
able traditions  have  transmitted  to  all  nations : 
but,  in  carefully  observing  the  manners  of  ani- 
mals between  themselves,  we  see  that  they  mu- 
tually avoid  and  fear  each  other.  The  golden 
age  has  ceased ;  and  in  this  Paradise  of  the 
American  forests,  as  well  as  every  where  else, 

*  Craix  alector^  the  peacock  pheasant;  c.  paozi,  the  oaahew 
bird. 

f  **  It  is  just  as  it  was  in  Paradise." 
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fiQ4  and  long  ei^rience  has  taught  all  bdngfl^ 
that  benignity  is  seldom  found  in  aUiamce  with 
strength. 

When  the  shore  is  of  considerable  breadthi 
the  hedge  of  sauso  remains  at  a  distance  from 
the  river.  In  this  intermediate  ground  we  see 
crocodiles^  sometimes  to  the  number  of  eight  or 
ten,  stretched  on  the  sand.  Motionless^  Uw 
jaws  opened  at  right  angles,  they  repose  by  each 
other  without  displaying  any  of  those  mark^^of 

• 

affection,  observed  in  other  oaimals  that  live  ip 
society.  The  troop  separates  as  80<Hi  as  they 
quit  the  shore*  It  is,  however,,  probably  ooiBr* 
posed  of  one  male  only,  and  many  females  9  Jfor, 
aa  Mr.  Descourtils^  who  has  so  much  studied 
the  crocodiles  of  Saint  Domingo,  observed  before 
me,  the  males  are  rare,  because  they  kill  one 
another  in  fighting  during  the  season  of  tlieir 
loves.  These  monstrous  reptiles  are  sa  numer- 
ous, that  throughout  the  whole  course  of  the 
river  we  had  almost  at  every  instant  five  or  wati 
in  view.  Yet  at  this  period  the  swelling  of  the 
Rio  Apure  was  scarcely  perceived;  and  conse* 
quently  hundreds  of  crocodiles  were  still  buried 
in  the  mud  of  the  savannahs.  About  four  in  the 
afternoon  we  stopped  to  measure  a  dead  cuoco- 
dile,  that  the  waters  had  thrown  on  the  shore> 
It  was  only  sixteen  feet  eight  inches  long ;  some 
days  after  Mr.  Bonpland  found  another,  a  male, 
twenty-two  feet  three  inches  long.     In  every 
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KStie,  in  Aiheiricai  Bitih  Egypt/thi^  aiiiiuaLl  attaiiui 
tli^  tome  size.  The  s^ecl^  iso  abundant  ih  the 
Apure,  the  Oroonckb*,  ahd  thfe  Rib  dfe  la  Mag^ 
daleha,  is  nbt  a'  cbymdh,  6i  alligator!,  but  ft  real 
cHHJodile,  with  ftfet  dehtatedttt  the  ifxt^mal  edges^ 
dnalo^iid  to  that  of  the  P^e.  WK^  It  is  rttol- 
lected,  that  the  male  ent^r^  the  iige  6f  pub^y 
duly  at  ten  years,  and  that  it*s  length  is  tlieh 
eight  feef,  we  may  prdsilhhe,  that  the  cwcddife 
tri^iired  by  M K  B6nplktid  was  at  led^t  tt^i^- 
ei^ht  years  bid.  The  Indians  told  tfs,  that  at 
Sari  Fernando  sc&Tjely  d  year  passe'i^,  without' 
fw^o  or  three  growri  up  persons^  patticfufarfy 
#c»inen  who  fetch  watfer  ffbin  the  riter,  being 
drowned  by  th^^fe  carnivorous  llzdrds*  Hiey 
relatM  to  us  the  history  of  a  youtig  ]g:irt  of  tfrt- 
fttcu,  w^iio  by  siflglilai'  intreptdity  aiid  preSei^<%i 
of  miYid,  savied  herself  fi:^oiri  tb^  jaws  of  a  ti^ 
codile.  When  she  felt  herself  seized,  she  sottght*' 
eb<^  eyes  of  the  ^M^,  ^d  |iWti^  her  fingers 
mio  thdin  teith  stidh  viibl'eiice,  that  tH^  pain 
fbrced  tfiife  crbdodild  ti*  let  hei*  Ibbse,  after  having* 
fyftten  cfffthfe  lower  part  ot  hei*  left  afii.  Th(& 
girl,  notwithstandihg  the  Mormous  quantity  of 
6l6od  she  lost,  hapjiily  teachid  the  shore,  s^m- 
inihg  with  the  hand  She  had  still  left.  In  those 
desert  countries,  where  man  is  ever  wrestling 

*  It  is  tbc  arua  of  the  Tamanack  Indians,  the  atnana  of  the 
Maypiire  Indians,  the  crucodilus  acutus  of  Mr.  Cuvier. 
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with  nature^  discourse  daily  turns  on  the  means^ 
that  may  be  employed  to  escape  from  a  tigeiv^ 
a  boa  or  traga  venado,  or  a  crocodile;  every  on^ 
prepares  himself  in  some  sort  for  the  dangers 
that  await  him.  I  knew^  said  the  young  givloi 
Uritucu  coolly^  ^^  that  the  cayman  lets  go  his 
hold^  if  you  push  your  fingers  into  his  eyes." 
Long  after  my  return  to  Europe  I  learned^  that 
in  the  interior  of  Africa  the  Negroes  know  and 
practise  the  same  means.  Who  does  not  recol- 
lect with  a  lively  interest  Isaaco^  the  guide  ^ 
the  unfortunate  Mungo  Park,  seized  twice^  near 
Boulinkombou  *,  by  a  crocodile^  and  tmce 
escaping  from  the  jaws  of  the  monster^  having 
succeeded  in  placing  his  fingers  under  water  in 
both  his  eyes?  The  African  Isaaco^  and  the 
young  American^  owed  their  safety  to  the  same 
presence  of  mind^  and  the  same  combination  of 
ideas. 

The  movements  of  the  crocodile  of  the  Apurc 
are  abrupt  and  rapid  when  it  attacks  any  object; 
but  it  moves  with  the  slowness  of  a  salamander, 
when  it  is  not  excited  by  rage  or  hunger.  The 
animal  in  running  makes  a  rustling  noise^  that 
seems  to  proceed  from  the  rubbing  of  the  scales 
of  it*s  skin  against  one  another.  In  this  move- 
ment it  bends  it's  back,  and  appears  higher  on 
it's  legs  than  when  at  rest.  We  often  heard  this 

<^  MuDgo  Park's  last  Travels  in  Africa,  1816,  p.  80. 


435 

ftoise  of  the  scales  very  near  us  on  the  shore ; 
kut  it  is  not  true,  as  the  Indians  pretend,  that 
[ike  the  pangolins,  the  old  crocodiles  ''  can  erect 
their  scales,  and  every  part  of  their  armour.'* 
The  motion  of  these  animals  is  no  doubt  gene- 
rally in  a  straight  line,  or  rather  like  that  of  an 
irrow  which  changes  it*s  direction  at  certain 
listances.  However,  notwithstanding  the  little 
ipparatus  of  false  ribs,  that  connects  the  vertebrae 
>f  the  neck,  and  seems  to  impede  the  lateral 
movement,  crocodiles  can  turn  easily  when  they 
please.  I  often  saw  young  ones  biting  their 
tails ;  and  other  observers  have  seen  the  same 
iction  in  crocodiles  at  their  full  growth.  If 
^eir  movements  almost  always  appear  to  be 
itraight  forward,  it  is  because,  like  our  small 
lizards,  they  execute  them  by  starts.  Crocodiles 
are  excellent  swimmers ;  they  go  with  facility 
against  the  most  rapid  current.  It  appeared  to 
me^  however,  that  in  descending  the  river  they 
had  some  difficulty  in  turning  quickly  about. 
Al  large  dog,  that  had  accompanied  us  in  our 
journey  from  Caraccas  to  the  Rio  Negro,  was 
one  day  pursued  in  swimming  by  an  enormous 
crocodile,  which  had  nearly  reached  him,  when 
the  dog  escaped  it's  enemy  by  turning  round 
suddenly  and  swimming  against  the  current* 
Hie  crocodile  performed  the  same  movement^ 
but  much  more  slowly  than  the  dog,  whicli 
happily  gJEuned  the  shore. 
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The  crocodiles  of  the  Apure  find  abundant 
nourishment  in  the  chiguires*  (the  thick-nosfM 
tapir  of  naturalists),  which  live  fifty  ^r  dixty 
together  in  troops  on  the  banks  of  the  rvmr. 

•  •  •  •  -  ■ 

These  unfortunate  animals,  as  large  as  our  pigs; 
have  no  weapons  of  defence ;  they  swim  some^i 
what  better  than  they  run :  yet  they  become  thfc 
prey  of  the  crocodiles  in  the  Watfer,  as  of  the 
tigers  on  land.  It  is  difficult  to  conceive^  how, 
persecuted  by  two  Jpowef ful  enemies^  they  can 
become  so  numerous :  but  they  br^d  with  the 
same  rapidity  as  the  Mbayas,  or  little  guineai* 
pigs,  which  come  to  us  from  BraziL 

We  stopped  below  the  mouth  of  the  CaflN>  cte 
la  Tigrera,  in  a  sinuosity  tolled  Id  PueUd  del 
Jovaly  to  measure  the  velocity  of  ther  water  tH  ifs 
surface.  It  was  not  more  than  3*2  feet -f- in  A 
second;   which   gives  2*56   feet  for  the  mem 

*  Cavia  capybara,  Lid.  The  word  chiguvre  beloDgi  tq'lii^ 
language  of  the  PelenkaH  and  the  Cumauagotoes.  (See  chap, 
ix,  vol.  iii,  p.  283.)  The  Spaniards  call  this  aniraai  gwurdor 
tinaja;  the  CHfibbees,  capigua;  the  Tamauacks,  cappwa; 
the  Maypares,  chiato.  According  to  Azzara,  it  ir  known 
at  Buenos  Ayres  by  the  Indian  names  of  capiygua  and  cap^ 
gdara.  These  various  denominations  display  a  sMklb^ 
analogy  between  the  languages  of  tlie  Oroonoko,  aodthoss 
of  the  Rio  de  la  Plata. 

f  In  order  to  measure  the  velocity  of  the  surface  of  riven, 
I  generally  measured  on  the  beach  a  basis  of  250  feet,  and 
t)bserved  with  the  chronometer  the  time,  that  a  ffoatiog  body 
abandoned  to  the  current  required,  to  reach  ibis  disliteoe. 
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i^elooity. .  The  barometriGal  helgtitM,  attending 
to  the  effects  of  the  little  horaiy  variations,  in- 
dicated scai-cely  a.  6iope  of  seventeen  inches  in  a 
Biile  of  nine  hundred  and  fifty  toises.  The 
rfilocity  is  the  simultaneous  effect  oi  the  slope  of 
^0  ground,  and  the  accumulatidn  of  the  waters 
^  the  swelling  of  the  upper  parts  of  the  river. 
i?Ve  were  again  surrounded  by  ohiguifes,  which 
nfim  like  dogs,  raising  the  head  and  neck  above 
die  water.  We  saw  with  surprise  a  large  croco- 
iKle  on  the  opposite  shoref  motionLtes,  and  sleeps 
ing  in  the  midst  of  these  nibbling  animals.  It 
HToke  at  the  approach  of  our  canoe,  and  went 
into  the  water  slowly^  without  affrighting  the 
abiguii'es.  Our  Indians  accounted  for  this  indif-* 
Terence  by  the  dtupidify  of  theanimiJ;  but  it  is 
(nDre  probable,  thai;  the  chiguires  know  by 
Iwig  e)Cperience,  that  the  crocodile  of  the  Aputfe 
md  the  Oroonoko  does  not  attack  upon  land, 
tuUess  he  finds  the  object  he  wcmld  seize  imme- 
diately in  his  wAy,  at  the  instant  when  he  throws 
limsi^into  the  water. 

Near  the  «/ot;a/  nature  assumes  an  awfiil  and 

■ 

ifivage  aspect.  We  there  saw  the  largest  tiger  we 
bad  ever  met  with.  The  natives  themselves  were 
iCRtonished  at  it*s  prodigious  length,  which  enr-^ 
passed  that  of  all  the  tijges^  of  India  I  had  seen 
i&  the  collections  of  Europe.  The  animal  lay 
Itretched  beneath  the  shade  of  a  large  zamang^. 

*  A  species  of  mimosa. 
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It  had  just  killed  a  chiguire,  but  had  not  yet 
touched  it's  prey,  on  which  it  kept  one  of  it*8 
paws.  The  zamuroes,  a  species  of  vulture  which 
we  have  compared  above  to  the  percnoptems  of 
Lower-Egypt,  were  assembled  in  flocks  to  de- 
vour the  remains  of  the  jaguar's  repast.  They 
afforded  the  most  curious  spectacle,  by  a  singular 
mixture  of  boldness  and  timidity.  Tliey  ad- 
vanced within  the  distance  of  two  feet  fix>m  the 
jaguar,  but  at  the  least  movement  the  beast 
made  they  drew  back.  In  order  to  observe 
more  nearly  the  manners  of  these  animals,  we 
went  into  the  little  boat,  that  accompanied  our 
canoe.  Tigers  very  rarely  attack  boats  by  swim- 
ming to  them;  and  never  but  when  their  fero- 
city is  heightened  by  a  long  privation  of  food. 
The  noise  of  our  oars  led  the  animal  to  rise 
slowly,  and  hide  itself  behind  the  sauso  bushes, 
that  bordered  the  shore.  The  vultures  tried  to 
profit  by  this  moment  of  absence  to  devour  the 
chiguire:  but  the  tiger,  notwithstanding  the 
proximity  of  our  boat,  leaped  into  the  midst  of 
them ;  and  in  a  fit  of  rage,  expressed  by  his  gait 
and  the  movement  of  his  tail,  carried  off  his  prey 
to  the  forest.  The  Indians  regretted,  that  they 
were  not  provided  with  their  lances,  in  order  to 
go  on  shore,  and  attack  the  tiger.  They  are 
accustomed  to  this  weapon,  and  were  right  in 
not  trusting  to  our  musquets,  which  in  an  air 
so  excessively  humid,  often  miss  fire. 
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Continuing  to  descend  the  river^  we  met  with 
the  great  herd  of  chiguires,  which  the  tiger  had 
put  to  flight,  and  from  which  he  had  selected 
<^his  prey.    These  animals  saw  us  land  with  great 
tranquillity;  some  of  them  were  seated,  and 
gazed  upon  us,  moving  the  upper  lip  like  rabbits. 
They  seemed  not  to  be  afraid  of  men,,  but  the 
sight  of  our  great  dog  put  them  to  flight.    Their 
hind  legs  being  longer  than  their  fore  legs,  their 
pace  is  a  slight  gallop,  but  with  so  little  swiftness, 
that  we  succeeded  in  catching  two  of  them. 
The  chiguire,  which  swims  with  the  greatest 
agility,  utters  a  short  moan  in  running,  as  if  it's 
respiration  were  impeded.    It  is  the  largest  of 
the  family  of  gnawing  animals.    It  defends 
itself  only  at  the  last  extremity,  when  it  is  sur- 
rounded and  wounded.    Having  great  strength 
in  it's  grinding  teeth  ^,  particularly  the  hinder 
ones,  which  are  pretty  long,  it  can  tear  the  paw 
of  a  tiger,  or  the  lejg  of  a  horse,  with  it*s  bite. 
If  s  flesh  has  a  smell  of  musk  somewhat  dis- 
agreeable ;  yet  hams  are  made  of  it  in  this 
country,  which  almost  justifies  the  name  of 

*  We  reckoned  eigfateeD  oo  each  side.  Oo  the  hind  feef, 
at  the  upper  end  of  the  metataraoi^  tfiere  ii  a  eallofitjr  three 
iDcbei  long  and  three  quarters  of  an  inch  broad,  destitute  of 
bair.  The  animal  when  seated  rests  upon  this  part.  No 
tail  is  visible  externaUy)  but  on  putting  aside  the  hair  we 
discover  a  tubercle,  a  mass  of  naked  and  wrinkled  flesh,  of  a 
conical  figure,  and  half  an  inch  long. 
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water  hog,  given  to  the  chiguire  by  some  of  the 
older  naturalists.  The  missionary  monks  do 
not  hesitate  to  eat  these  bams  during  Lent. 
According  to  their  zoological  classification,  th^ 
place  the  armadillo,  the  thick-nosed  tapir^  and 
the  manatee,  near  the  tortoises ;  the  first,.  he$ 
cause  it  is  covered  with  a  hard  armour,  like  a 
sort  of  shell ;  and  the  others  because  they  a|» 
amphibious.  The  chiguires  are  found  in  such 
numbers  on  the  banks  of  th^  riyen  Saakq 
Domingo,  Apure,  and  Araucai,'  in  the  marshal 
an4  the  inundated  savannahs  *  of  the  Llanos^ 
that  the  pasturages  suffer  from  them.  Tbiiy 
browze  the  grass  whiqh  fattens  the  horises  hast^ 
and  which  bears  the  name  of  chigmreroy  ^  chi^ 
guire  grass.*"  They  feed  also  upon  fish ;  and  via 
saw  with  surprise,  that,  affrighted  by  the  approadi 
of  a  boat,  the  animal  in  diving  remains  eight  or 
ten  minutes  under  water. 

We  passed  the  night  as  usual,  in  the  open  air, 
though  in  a,plantatio7i,  the  proprietor  of  which  em* 
ployed  himself  in  hunting  tigers.  He  was  almost 
naked,  and  of  a  dark  brown  complexion  like  a 
Zambo.  This  did  not  prevent  his  thinking  him- 
self of  the  cast  of  Whites.  He  called  his  wife 
and  his  daughter,  who  were  as  naked  as  himself, 
donna  Isabella,  and  donna  Manuela.     Without 


*  Near  Uritooii,  in  the  Cano  del  Ravanal,  we  satv  a  dror^ 
of  80  or  100  of  these  animals. 
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having  ever  quitted  the  banks  of  the  Apure;  he 
took  a  lively  interest  '^  in  the  news  of  Madrid, 
in  those  wars  which  never  ended,  and  in  every 
thing  down  yonder;  iodas  las  cosas  de  alla^ 
He  knew^  that  the  king  was  soon  to  come  and 
visit  '^  the  grandees  of  the  country  of  Caraccas/- 
but;i  added  he  with  some  pleasantry,  ^^  as  the 
people  of  the  court  can  eat  only  wheaten  bread, 
they  will  never  pass  beyond  the  town  of  Victorip, 
and  we  shall  not  see  them  here.*"  I  had  brought 
with  me  a  chiguire,  which  I  had  intended  tp 
have  roasted;  but  our  host  assured  us.  that 
Sjuch  '^  Indian  game*"  was  not  food  fit  for  tm 
ftros  cavalleras  blancos, ''  white  gentlemen  like 
him  and  me.**  Aecordingly  l^p  offered  us  sonie 
veiuson,  which  he  had  killed  the  day  before 
with  an  arrow,  for  he  had  neither  powder  nor 
fire-arins.  .    ^ 

We  supposed,  that  a  spiall  wood  of  plant^n 
tr^es  concealed  from  us  the  hut  of  the  farm : 
b!Ut  this  man,  so  proud  of  his  nobility  and  the 
co][pur  of  his  skin,  had  not  taken  the  trouble  of 
.qonstructii[)g  ^n  ajoupaoi  palm-leaves.  |Ie  iuh 
yited  us  to  have  pur  hammocks  hung  i^ear  his 
pwn^  between  two  trees ;  and  he  asemred  \is  with 
an  air  of  complacency,  that,  if  we  came  up  the 
river  in  the  rainy  season,  we  should  find  J^m 
beneath  a  roof*.    We  soon  had  reason  to  com* 

*  Baxo  iecho. 
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plain  of  a  philosophy,  which,  indulgent  to  indo- 
lence, renders  a  man  indiiierent  to  the  conve- 
niences of  life.  A  furious  wind  arose  after 
midnight,  lightnings  ploughed  the  horizon,  the 
thunder  rolled,  and  we  were  wet  to  the  skin. 
During  this  storm  a  whimsical  incident  served 
to  amuse  us  for  a  moment.  Donna  Isabella'^ 
cat  had  perched  upon  the  tamarind-tree,  at  the 
foot  of  which  we  lay.  It  fell  into  the  hammock 
of  one  of  our  companions,  who,  womided  by  the 
claws  of  the  cat,  and  awakened  from  a  profound 
sleep,  thought  he  was  attacked  by  some  wild 
beast  of  the  forest.  We  ran  to  him  on  hearing 
his  cries,  and  had  some  trouble  to  convince  him 
of  his  error.  While  it  rained  in  torrents  on  our 
hammocks,  and  the  instruments  we  had  landed, 
don  Ignacio  congratulated  us  on  our  good  for- 
tune in  not  sleeping  on  the  strand,  but  finding 
ourselves  in  his  domain,  among  Whites  and 
jpersons  of  rank ;  entre  gente  blanca  y  de  irato. 
Wet  as  we  were,  we  could  not  easily  persuade 
ourselves  of  the  advantages  of  our  situation,  and 
listened  with  some  impatience  to  the  long  nar- 
rative our  host  gave  us  of  his  pretended  expedi- 
tion to  Rio  Meta,  of  the  valour  he  had  displayed 
in  a  bloody  combat  with  the  Guahibo  Indians, 
and  "  the  services  that  he  had  rendered  to  God 
and  his  king,  in  carrjdng  away  children  (tor 
Indiecitos)  from  their  parents,  to  distribute  them 
in  the  missions."    How  singular  a  spectacle  to 
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ind  in  that  vast  solitude  a  maa^  who  believes 
limself  of  European  race;  and  knows  no  other 
helter  than  the  shade  of  a  tree,  with  all  the 
^n  pretensions,  all  the  hereditary  prejudices, 
Jl  the  errors,  of  long  civilization! 

April  the  1st.  At  sunrise  we  quitted  signior 
Ion  Ignacio,  and  signora  donna  Isabella  his 
eife.  The  weather  was  cooler,  for  the  thermo- 
Deter,  which  generally  kept  up  in  the  day  \6  90^ 
\x  35°,  had  sunk  to  24°.  The  temperature  of 
he  river  was  little  changed,  it  continued  coq- 
tantly  at  26°  or  27°.  Thfe  current  carried  with 
t  an  enormous  quantity  of  trunks  of  trees.  We 
night  imagine,  that  on  ground  entirely  smooth, 
ind  where  the  eye  cannot  distinguish  the 
east  hill,  the  river  would  have  formed  by  the 
brce  of  it's  current  a  channel  in  a  straight  line. 
L  glance  at  the  map,  which  I  traced  by  the 
ompass,  will  prove  the  contrary.  The  two 
«uiks,  worn  by  the  waters,  do  not  furnish 
a  equal  resistance;  and  almost  imperceptible 
^equalities  of  the  level  suffice  to  prodtice 
reat  sinuosities.  Yet  below  the  Joval,  where 
bie  bed  of  the  river  enlarges  a  little,  it  forms 

channel  that  appears  perfectly  straight,  and 
\  shaded  on  each  side  by  very  tal(  trees: 
bis  part  of  the ,  river  is  called  Ccmo  Ricco.  I 
^ond  it  to  be  one  hundred  and  thirty-six  toises 
road.  We  passed  a  low  island,  inhabited  by 
lousandfi  of  flamingoes,  rose-coloured  spoonbills 
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herons^  and  moorhens,  which  displayed  a  mixture 
of  the  most  varioas  colours.  These  birds  were 
so  close  together,  that  they  seemed  to  be  unable 
to  stir.  The  island  they  inhabit  is  called  hla 
de  Aves.  Lower  down  we  passed  the  poin^ 
where  the  Rio  Arichuna,  an  arm  of  the  Apnre, 
branches  off  to  the  Cabnlare,  carrying  off  a 
considerable  body  of  it's  waters.  We  stopped 
on  the  right  bank,  at  a  little  Indian  mission,  in- 
habited by  the  tribe  of  the  Guaraoes.  There 
were  yetonlysixteenoreighteen huts  constructed 
with  the  leaves  of  the  palm-tree ;  yet,  in  die 
statistical  tables  presented  annually  by  the  mis- 
sionaries to  the  court,  this  assemblage  of  hots 
is  mariced  with  the  name  of  the  milage  deSatda 
Barbara  de  Arichuna. 

The  Guamoes  *  are  a  race  of  Indians  very 
difficult  to  fix  on  a  settled  spot.  Tliey  have 
great  similarity  of  manners  with  the  Achaguas, 
the  Guajiboes  ^,  and  the  Otomacoes,  partak»{[ 
their  disregard  of  cleanliness,  their  spvil  of 
vengeance,  and  their  taste  for  wandering ;  but 
their  language  differs  essentially.  The  greater 
part  of  these  four  tribes  live  by  fishing  and  hunt- 
ing, in  plains  often  inundated,  and  situate  b^ 
tween  the  Apure,  the  Meta,  and  the  Guaviare. 
The  nature  of  these  regions  seems  to  inrite  the 

*  Father  Gtii  asserts,  tbat  their  ladiaD  name  is  C^ioDini  ib^ 
Fau,  nd  ttiat  tbey  mgiosUy  dwek  oa  the  Upper  Apim. 
t  Their  ladiao  oaoie  is  Crfi^tva^  prooQUoced  GnaiMr. 
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nations  to  a  wandering  life.  On  entering  the 
mountains  of  the  Cataracts  of  the  Oroonoko,  we 
shall  soon  find  among  the  PircuHis,  the  Macoes, 
and  the  Maquiritarea,  tailder  mannei's,  the  love 
of  agriculture,  and  great  cleanliness  in  the  in- 
terior of  their  bnts.  (hi  the  backs  of  moun- 
tains, in  the  midst  of  impenetrable  forests,  man 
is  compelled  to  fix  himself,  and  cultivate  a  small 
spot  of  land.  This  cultivation  requires  little 
care ;  while  in  a  country  where  there  are  no 
other  roads  than  rivers,  the  life  of  the  hunter  is 
laborious  and  difficult.  The  Guamoes  of  the 
mission  of  Santa  Barbara  could  not  furnish  us 
with  the  provision  we  wanted.  They  cultivate 
only  a  little  cassava.  They  appeared  hospitable ; 
and,  when  we  entered  their  huts,  offered  us 
dried  fish  and  water  (in  their  tongue  cub). 
This  water  was  cooled  in  porous  vessels. 

Beyond  the  FueHa  del  Cochmoroto,  in  a  spot 
where  the  river  has  scooped  itself  a  new  bed,  we 
passed  the  night  on  a  bare  and  very  extensive 
strand.  The  forest  being  impenetrable,  we  had 
the  greatest  difltculty  to  find  dry  wood  to  light 
fires,  near  which  the  Indians  believe  themselves 
in  safety  from  the  nocturnal  attacks  of  the  tiger. 
Our  own  experience  seems  to  depose  in  fitvour 
of  tins  opinion;  but  M.  d*Azzara  asserts,  that 
in  h^  time  a  tiger  in  Paraguay  carried  off  a  man, 
whd  was  seated  near  a  fire  lighted  in  the 
savannah. 

2f2 
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The  night  was  calm  and  serene,  and  there  was 
a  beautiful  moonlight.  The  crocodiles  were 
stretched  along  the  shore.  They  placed  them- 
selves in  such  a  manner  as  to  be  able  to  see  the 
fire.  We  thought  we  observed,  that  it*s  splen- 
dour attracted  them,  as  it  attracts  fishes,  crayfish, 
and  other  inhabitants  of  the  water.  The  In- 
dians showed  us  the  traces  of  three  tigers  in  the 
sand,  two  of  which  were  very  young.  A  female 
had  no  doubt  conducted  her  little  ones  to  drink 
at  the  river.  Finding  no  tree  on  the.stranci) 
we  stuck  our  oars  in  the  ground,  and  to  these 
we  fastened  our  hammocks.  Every  thing  passed 
tranquilly  till  eleven  at  night;  and  then  a  noise 
so  terrific  arose  in  the  neighbouring  forest,  that 
it  was  almost  impossible  to  close  our  eyes. 
Amid  the  cries  of  so  many  wild  beasts  howling 
at  once,  the  Indians  discriminated  such  only  as 
were  heard  separately.  These  were  the  little  soft 
cries  of  the  sapajous,  the  moans  of  the  alouates, 
the  bowlings  of  the  tiger,  the  couguar,  or 
American  lion  without  mane,  the  pecari,  and  the 
sloth,  and  the  voices  of  thecurassoa,theparraka, 
and  some  other  gallinaceous  birds.  When  the 
jaguars  approached  the  skirt  of  the  forest,  our. 
dog,  which  till  then  had  never  ceased  barking, 
began  to  howl  and  seek  for  shelter  beneath  our 

hammocks.  Sometimes,  after  a  long  silence^  the 

• 

cry  of  the  tigei*  came  from  the  tops  of  the  trees; 
and  in  this  case  it  was  followed  by  the  sharp  and 
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long  whistling  of  the  monkeys^  which  appeared 
to  flee  from  the  danger  that  threatened  them. 

I  notice  every  circumstance  of  these  nocturnal 
scenes,  because,  being  recently  embarked  on  the 
Rio  Apure,  we  were  not  yet  accustomed  to  them. 
We  heard  the  same  noises  repeated,  during  the 
coui-se  of  whole  months,  whenever  the  forest 
approached  the  bed  of  the  rivers.  The  security 
displayed  by  the  Indians^nspires  travellers  with 
confidence.  You  persuade  yourself  with  them, 
that  the  tigers  are  afraid  of  fire,  and  do  not  at- 
tack a  man  lyingin  his  hammock .  These  attacks 
are  in  fact  extremely  rare ;  and,  during  a  long 
abode  in  South  America^  I  remember  only  one 
example  of  a  Llanero,  who  was  found  torn  in 
his  hammock  opposite  the  island  of  Achaguas. 

When  the  natives  are  interrogated  on  the 
causes  of  this  tremendous  noise  made  by  the 
beasts  of  the  forest  at  certain  hours  of  the  night, 
they  reply  gaily,  "they  are  keeping  the  feast  of 
the  full  moon." 

•  I  believe  this  agitation  is  most  frequently  the 
effect  of  some  contest,  that  has  arisen  in  the 
depths  of  the  forest.  The  jaguars,  for  instance, 
pursue  the  pecaris  and  the  tapirs,  which,  hav- 
ing no  defence  but  in  their  numbers,  flee  in 
qlose  troops,  and  break  down  the  bushes  they 
find  in  their  way.  Aflrighted  at  this  struggle, 
the. timid  and  mistrustful  monkies  answer  from 
tli€  tops  of  the  trees  the  cries  of  the  large  ani- 
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niab.  They  awaken  the  birds  that  liire  in  to* 
ciety^  and  by  degrees  the  whole  aasembly  is  in 
movement.  We  shall  soon  find,  that  it  is  not 
always  in  a  fine  moonlight,  but  more  particularly 
at  the  time  of  a  storm  and  violoit  showers,  that 
this  tumult  takes  place  among  the  wQd  beasts. 
'^  May  Heaven  grant  them  a  quiet  night  and 
repose,  and  us  alsoT  said  the  monk  who  accom- 
panied us  to  the  Rio  Negro,  whoi,  sinking  with 
fiitigue,  he  assisted  in  arranging  our  accommo- 
dations for  the  night.  It  was  indeed  a  strange 
situation,  to  find  no  silence  in  the  solitude  of 
woods.  In  the  inns  of  Spain  we  dread  the  sharp 
sounds  of  guitars  from  the  next  apartment; 
in  those  of  the  Oroonoko,  which  are  an  open 
beach,  or  the  shelter  of  a  solitary  tree,  we  am 
afraid  of  being  disturbed  in  our  sleep  by  voices 
issuing  from  the  forest. 

April  the  2d.  We  set  sail  before  sunrise. 
The  morning  was  beautiful  and  cool,  according 
to  the  feelings  of  those,  who  are  accustomed  to 
the  heats  of  these  climates.  The  thermometer 
rose  to  28^  only  in  the  air ;  but  the  dry  and 
white  sand  of  the  beach,  notwithstanding  ifs 
radiation  toward  a  sky  without  a  cloud,  retained 
a  tempemture  of  36^.  The  porpoises  (tamhas) 
ploughed  the  river  in  long  files.  The  shore  was 
covered  with  fishing  birds.  Some  of  these  em- 
barked on  the  floating  wood,  that  passed  down 
the  river,  and  surprised  the  fish  that  pr^enred 
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the  middle  o{  the  eiream.  Our  canoe  touched 
several  times  during  the  morning.  These  shocks^ 
whm  violent,  are  capable  of  splitting  a  light 
bark.  We  struck  on  the  points  of  several  large 
trees,  which  remain  for  years  in  an  oblique  posi- 
tion, sunk  in  the  mud.  The^e  trees  descend 
from  Sarare,  at  the  period  of  great  inundations. 
These  so  fill  the  bed  of  the  river,  that  canoes  in 
going  up  find  it  diflicult  sometimes  to  make  their 
way  over  the  shoals,  or  wherever  there  are  ed- 
dies. We  reached  a  spot  near  the  island  of 
Carizales,  where  we  saw  trunks  of  the  locust- 
tree  of  an  enormous  size  above  the  surface  of  the 
water.  They  were  covered  iprith  a  spedes  of 
plotus,  nearlyapproaching  the  anhinga,  or  white 
bellied  darter.  These  birds  perch  in  files,  like 
pheasants  and  parrakas.  They  remain  for  hours 
entirely  motionless,  with  the  beak  raised  toward 
the  sky,  which  gives  them  a  singular  air  of  stu- 
pidity. 

Below  the  island  Of  Carizales  we  observed  a 
diminution  of  the  waters  of  the  river,  at  which 
we  were  so  much  the  more  surprised,  as,  after 
the  bifurcation  at  la  Boca  de  Arichuna,  there  is 
no  branch,  no  natural  drain,  that  takes  away 
water  from  the  Apure.  The  loss  is  solely  the 
eflfect  of  evaporation,  and  of  filtration  on  a  sandy 
and  wet  shore.  We  may  form  an  idea  of  the 
magnitude  of  these  effects,  when  we  recollect, 
that  we  found  the  heat  of  the  dry  sands,  at  dif- 
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ferent  hours  of,  (the  day,  from  36°  to  52^,  and 
that  of  sands  covered  with  three  or  four  inches 

•  •    •  '  ' 

of  water  32^.  The  beds  of  rivers  are  heated  as 
far  as  the  depth,  to  which  the  aolar  rays  can 
penetrate  without  having  undergone  too  great 
^n  extinction  in  their  passage  through  the  super- 
incumbent strata  of  water.  Besides^  the  effect 
of  filtration  extends  far  beyond  the  bed  of  the 
river ;  it  may  be  said  to  be  lateral.  •  The  shore, 
which  appears  dry  to  us,  imbibes  water  as  for 
as  the  level  of  the  surfiEtce  of  the  river.  We  saw 
water  gush  out  at  the  distance  of  fifty  toises  from 
the  shore,  every  time  that  the  Indians  struck  their 
oars  into,  the  ground ;  now  these  sandfly  wet 
underneath,  but  dry  above,  and  exposed  to  the 
solar  rays,  act  like  a  sponge.  They  are  losing 
the  infiltrated  water  every  instant  by  evapora- 
tion. The  vapour,  that  is  emitted,  traverses  the 
upper  stratum  of  sand  strongly  heated,  and  be- 
comes sensible  to  the  eye,  when  the  air  cools 
towarii  the  evening.  As  the  beach  dries,  it  draws 
from  the  rivers  new  portions  of  water ;  and  it 
may  be  considered,  that  this  continual  altemar 
tion  of  vaporization  and  lateral  imbibition  must 
cause  an  immense  loss,  difficult  to  submit  to 
exact  calculation.  The  increase  of  these  losses 
would  be  in  proportion  to  the  length  of  the 
course  of  the  rivers,  if  from  their  source  to  their, 
mouth  they  were  equally  surrounded  by  a  flat 
shore;,  but  these  shores  being  formed  by  depo- 
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sittons  from  the  water,  and  the  water  having 
less  velocity  in  proportion  as  it  is  more  remote 
from  it's  source,  deposing  necessarily  more  in 
the  lower  than  in  the  upper  part  of  it*8  courae, 
many  rivers  of  hot  climates  undergo  a  diminu^ 
tion  in  the  quantity  of  their  water,  as  they  ap- 
proach their  mouth.  Mr.  Barrow  has  observed 
these  curious  effects  of  sands  in  the  southern 
part  of  Africa,  on  the  banks  of  Orange  river. 
They  are  even  become  the  subject  of  a  very  im- 
portant discussion,  in  the  various  hypotheses 
that  have  been  formed  on  the  course  of  the 
Niger. 

Near  the  Fuelta  de  Basilio,  where  we  landed 
to  collect  plants,  we  saw  on  the  top  of  a  tree 
two  beautiful  little  monkies,  black  as  jet,  of  the 
size  of  the  sai^  with  prehensile  tails.  Their 
physiognomy  and  their  movements  sufficiently 
showed,  that  they  were  neither  the  quato  [simia 
beelzehuhy  L.],  nor  the  chamek^  nor  any  of  the 
ateles.  Our  Indians  themselves  had  never  seen 
any^that  resembled  them.  These  forests  abound 
in  sapajous  unknown  to  the  naturalists  of  Eu- 
rope; and  as  monkeys,  especially  those  that 
live  in  troops,  and  for  this  reascm  are  more  enter- 
prising, make  long  emigrations  at  certain  pe- 
riods, it  happens,  that  at  the  beginning  of  the 
rainy  season  the  natives  discover,  round  their 
huts  different  kinds,  w;hich  they  had  never  before 
observed.  On  this  same  bank,  ourguides  showed 
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ti8  a  neat  of  young  igoanasy  that  were  only  fodr 
incbes  long.  It  was  difficult  to  distiagaiah  them 
from  a  common  liaard.  There  was  nothing  yet 
formed  but  the  dewlap  below  the  throat.  The 
dorsal  spines,  the  large  erect  scales,  all  those 
appendages,  that  render  the  iguana  so  monstrous 
when  it  attains  the  length  of  three  or  four  feet^ 
were  scarcely  traced. 

The  flesh  of  this  animal  of  the  saurien  family 
appeared  to  us  to  have  an  agreeable  taste  in 
every  country,  where  the  climate  is  very  dry; 
we  even  found  it  so  at  periods  when  we  were  not 
in  want  of  other  food.  It  is  extremely  wfaite^ 
and  next  to  the  flesh  of  the  armadillo,  here 
called  cachicamo,  one  of  the  best  eatables  to  be 
found  in  the  huts  of  the  natives. 

It  rained  toward  the  evening.  Before  the  rain 
fell,  swallows,  exactly  resembling  our  own,  skim- 
med over  the  surfieu^e  of  the  water.  We  saw 
also  a  flock  of  paroquets  pursued  by  little  gos- 
hawks without  crests.  The  piercing  cries  of 
these  paroquets  contrasted  singularly  with  the 
whistling  of  the  birds  of  prey.  We  pawed  the 
night  in  the  open  air,  upon  the  beach,  near  the 
island  of  Carizales.  There  were  several  Indian 
huts  in  the  neighbourheod,  surrounded  with 
plantations.  Our  pilots  assured  us  beforehand, 
that  we  should  not  hear  the  cries  of  the  jaguar^ 
which,  when  not  extremely  {Messed  by  hunger, 
withdraws  from  places  whwe  he  does  not  rule 
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alone.    ''Men  put  him  •utof  humour)**  lot  konk- 

>   -  • 

bres  lo  mfandany  My  the  people  in  the  mkmons. 
A  pleasant)  and  simple  expression,  that  marks,  a 
well-observed  fact^^ 

April  the  3d(^  «nce  our  departure  from  San 
Fernando  we  have  not  met  a  single  boat  on  this 
iSiie  river.    Every  thing  daiotes  the  most  pro- 
found solitude.    In  the  mwning  our  Indians 
caught  with  a  hook  the  fish  known  in  the  coun- 
try by  the  name  of  axribe,  or  cofiifHo^  4>ecau8e 
no  other  fish  has  such  a  thirst  for  Mood.    It  at^ 
tacks  bathers  and  swimmers,  from  whom  it  oftoi 
carries  away  considerable  pieces  of  flesh.  When 
a  person  is  only  slightly  wounded,  it  is  difficult 
for  him  to  get  out  of  the  water  without  receiving 
a  severer  wound.  The  Indians  dread  extremely 
these  caribes ;  and  several  of  them  showed  us 
the  scars  of  deep  wounds  in  the  calf  of  the  leg 
and  in  the  thigh,  made  by  these  little  animals, 
which  the  Maypures  call  wnaH.  They  live  at  the 
bottom  of  rivers;  but  if  a  few  drops  of  blood  be 
shed  on  the  water,  they  arrive  by  thousands  at 
the  surface.    When  we  reflect  on  the  number  of 
these  fish,  the  most  voracious  and.cruel  of  which 
are  only  four  or  five  inches  long ;  on  the  triaa* 
gular  form  of  their  sharp  and  cutting  teeth,  and 
on  the  amplitude  of  their  retractile  mouth,  we 
need  not  be  surprised  at  the  fear  which  the  caribe 
excites  in  the  inhabitants  of  the  bwks  of  the 
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Apure  and  the  Oroonoko.    In  places  where  the 
river  was  veiy  limpid,  and  where  not  a  fish  ap* 
peered,  we  threw  into  the  water  little  morsels  of 
flesh  covered  with  blood.    In  a  few  minutes  a 
cloud  of  caribes  came  to  dispute  the  prey.    The 
belly  of  this  fish  has  a  cutting  edge,  indented 
like  a  saw;  a  character  that  may  be  traced  in 
several  kinds,  the  serra-salmes^  the  mt/letes,  and 
the  pristigastres.  The  presence  of  a  second  adi- 
pous  dorsal  fin ;  and  the  form  of  the  teeth,  covered 
by  lips  distant  from  each  other,  and  largest  in 
^e  lower  jaw ;  place  the  caribe  among  the  serra- 
salines.    It*s  mouth  is  much  wider  than  that  of 
the  myletes  of  Mr.  Cuvier.    It*s  body  toward  the 
back  is  ash-coloured,  with  a  tint  of  gjeen ;  but 
the  belly,  the  gill-covers,  and  the  pectoral,  anal, 
and  ventral  fins,  are  of  a  fine  orange.     Three 
species  (or  varieties)  are  known  in  the  Oroonoko, 
and  are  distinguished  by  their  size.     The  mean, 
or  intermediate,  appears  to  be  identical  with  the 
mean  species  of  the  piraya,  or  piranha,  oif  Marc- 
grav  *.     I  described  and  drew  -f-  it  on  the  spot. 
The  caribito  has  a  very  agreeable  taste.     As  no 
one  dares  to  bathe  where  it  is  found,  it  may  be 
considered  as  one  of  the  greatest  scourges  of 


*  Salmo  rliombcus,  Lin. 

+  See  the  memoir  on  the  fishes  of  cqninoctial  America, 
which  I  published  conjoiptly  with  Mr.  Valenciennes,  in  the 
Observ.  dc  Zvologi€,%o\,  ii,  p.  145. 
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those  climates^  in  which  the  sting  of  the  mos- 
chettoes,  and  the  irritation  of  the  skin,  render 
the  use  of  baths  so  necessarf . 

We  stopped  at  noon  in  a  desert  spot  called 
Algodonal.  I  left  my  companions,  while  they 
drew  the  boat  to  land,  and  were  occupied  in 
prepi^ring  our  dinner.  I  went  along  the  beach 
to  observe  nearer  a  group  of  crocodiles  sleeping 
in  the  Sun,  and  placed  in  such  a  manner^  as  to 
have  their  tails,,  furnished  with. broad  plates^ 
resting  on  one  another*  Some  little  herons  *i 
-white  as  snow,  walked  alopg  their  baoks,  and 
even  upon  their  beads^  te  if  they  were  passing 
oyer  tioinks  of  trees^  Itie  crocodiles  were  of  a 
greenish-gray,  half  covered  with  dried  mud  ^ 
from  their  colour  bxA  immobility  they  might 
have  been  taken  for  statues  of  bronze.  This  exr^ 
cursion  had  nearly  proved  fotal  to  me.  I  had. 
kept  my  eyes  constantly  turned  toward  the  river;: 
but,  on  picking'  up  somie  spangles  of  mica  agf-^ 
glomerated .  together  in  the  sand,  I  discovered 
the  recent  footsteps  of  a  tiger,  easily  distinguish-: 
able  from  their  form  and  size. .  The  animal  had, 

*  Oatsott  ahica'.  It  is  beliered  jo  Upper  Egypt,  thai  tfce 
herons  have  ao  affection  for  the  croeodile,  because  they  tAke* 
advantage  in  fishing  of  the  terror^  that  this  monstrous  animal 
causes  among  the  fishes^  which  he  drives  from  the  bottom  to 
the  surface  of  the  water  j  but  on  the  banks  of  the  Nile,  the 
heron  keeps  prudently  at  sonie  distance  from  tde  crocodile. 
(OeofFroy  do  St.  Hilaire,  in  the^  Ann.  ifjf  Mw^,  vof;  it, 
p.  Sa4.) 
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gone  toward  the  forest;  and  turning  ray  eyts 
on  that  side,  I  found  myself  within  eighty 
steps  of  a  jaguar,  lying  under  the  thick  foliage 
of  a  ceiba.  No  tiger  had  ever  i^peared  to  me 
so  large. 

Ttiere  are  accidents  in  life,  against  which  we 
might  seek  in  vain  to  fortify  our  reason.     I  was 
extremely  frightened,  yet  sufficiently  master  ef 
myself,  and  of  my  motions,  to  enable  me  to  fol- 
low the  advice  which  the  Indians  had  so  often 
given  us,  how  to  act  in  such  cases.    I  continued 
to  walk  on  without  running ;  avoided  moving  ray 
arms ;  and  thought  I  observed  that  the  jagaar^s 
attention  was  fixed  on  a  herd  of  capyhar as ^  which 
were  crossing  the  river.    I  then  began  to  return, 
making  a  large  circuit  toward  the  edge  of  the 
water.     As  the  distance  increased,  I  thought  I 
might  accelerate  my  pace.     How  often  was  I 
tempted  to  look  back,  in  order  to  assure  myself 
that  I  was  not  pursued !    Happily  I  yielded  very 
tardily  to  this  desire .    The  jaguar  had  remained 
motionless.    These  enormous  cats  with  spotted 
robes  are  so  well  fed  in  countries  abounding  in 
capyhardSy  pecarh^  and  deer,  that  they  rarely 
attack  men.     I  arrived  at  the  boat  out  of  breath, 
and  related  my  adventure  to  the  Indians.     They 
appeared  very  little  moved  by  it ;  yet,  after  hav- 
ing loaded  our  firelocks,  they  accompanied  us 
to  the  ceiba,  beneath  which  the  jaguar  had  laia. 
He  was  there  no  longer,  and  it  would  have  been 
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imprudent  to  have  pursued  hini  into  the  forest, 
where  we  must  have  diipcMed,  or  marched  in 
file,  amid  intertwiniag  lianas. 

In  the  evening  we  passed  the  mouth  of  the 
Cano  del  Memati^  thus  named  an  account  of  the 
immense  quantity  of  manatees  caughtthere  every 
year.  This  herbivorous  animal  of  the  cetaceous 
family,  called  by  the  Indians  apcia  and  avia  *, 
attains  here  generally  ten  or  twelve  feet  in 
length.  It  weighs  from  five  hundred  to  eight 
hundred  pounds  4**  We  saw  the  water  covered 
with  it*s  excrements,  which  are  very  fetidj  but 
perfectly  resembling  those  of  an  ox.  It  abounds 
in  the  Oroonoko^  below  the  cataracts,  in  the  Rio 
Meta,  and  in  the  Ajpmre,  between  the  two  islands 
of  Carrizales  and  Gonserva*  We  found  no  ves- 
tiges of  nails  on  the  external  surface  or  the  edge 
of  the  fins,  which  ara  quite  soiooth  i  but  little  ru* 
diments  of  nmls  appearat  the  third  phalanx,  when 
the  sliin  of  tbe  6m  is  talwi  offX*    We  dissected 

*  The  drat  of  tiiese  words  belongs  to  tbe  Tamaoack  laa- 
goage,  and  the  second  to  the  Otomac.  Father  Giii  proves, 
in  opposition  toOviedo,  that  the  nunuUi  (flsh  with  handi)  is 
not  Spaoiib,  bat  belongs  to  the  kngiiages  of  Haiti  (St  Do- 
npiQgo)  and  the  Maypqres.  StoriM  dM  OfWMe»  rol.  i»  p.  64 : 
Tol.  iii,  2*Jt5.  I  believe  also,  that,  according  to  the  genius  of 
the  Spanish  tongue,  the  animal  would  have  been  called  111011111/0 
or  manon^  but  never  manati. 

f  It  is  asserted,  that  one  has  been  seen  of  eight  tboasand 
pemnds  weight. 

1  See  on  tbe  manatee  of  the  Oroonoko,  and  that  of  the 
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one  of  these  animals^  which  was  nine  feet  long, 
at  Carichana,  a  mission  of  the  Oroonbko.  The 
npper  lip  was  four  inches  longer  than  the  lower. 
It  is  covered  with  a  very  fine  skin,  and  serves  as 
a  proboscis  or  probe  to  distinguish  surrounding 
objects.  The  inside  of  the  mouth,  which  has  a 
sensible  warmth  in  an  animal  newly  killed,  pre- 
sents a  very  singular  conformation.  The  tongoe 
is  almost  motionless ;  but  before  the  tongue  there 
is  a  fleshy  excrescence  in  each  jaw,  and  a  con- 
cavity, lined  with  a  very  hard  skin,  into  which 
the  excrescence  fits.  The  manatee  eats  such 
quantities  of  grass,  that  we  have  found  tt*8  sto^ 
mach,  which  is  divided  into  several  cavities,  and 
ifs  intestines,  which  are  a  hundred  and  eight 
feet  long,  alike  filled  with  it.  On  opening  the 
animal  at  the  back,  we  were  struck  with  the 
magnitude,  form,  and  situation  of  it*s  lungs. 
They  have  very  large  cells,  and  resemble  im- 
mense swimming  bladders.  They  are  three  feet 
long.  Filled  with  air,  they  have  a  bulk  of  more 
than  a  thousand  cubic  inches.  I  was  surprised 
to  see,  that,  possessing  such  considerable  recep- 
tacles for  air,  the  manatee  comes  so  often  to  the 
surface  of  the  water  to  breathe.   It*s  flesh,  which 


West  India  islands,  my  Rec.  (T Observations  de  Zool.,  vol.  ii, 
p.  170.  Father  Caulin  has  already  said  of  the  manatee, 
"  7\ene  dos brazueios  sin  division  dededos y  sin  unas..'*  (HisL  de 
Nueva  AndalousiQy  p.  49.) 
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from  what  prejudice  I  know  not^  is  considered 
unwholesome  and  calenturiasa^M  very  savoury. 
It  appeared  to  me  to  resemble  pork  rather  than 
beef.  It  is.  most  esteemed  by  the  Guanoes  and 
the  Otomacks;  and  these  two  nations  addict 
themselves  particularly  to  the  catching  of  the 
manatee.  It's  flesh  salted  and  dried  in  the  Sun, 
can  be  preserved  a  whole  year;  and,  as  the 
clergy  regard  this  mammiferous  animal  as  a 
fish,  it  is  muoh  sought  for  during  Lent.  The 
vital  principal  is  singularly  strong  in  the  mana- 
tee ;  it  is  tied  after  being  harpooned,  but  is  not 
killed  till  it  has  been  taken  into  the  canoe.  This 
is  effected,  when  the  animal  is  very  large,  in  the 
middle  of  the  river,  by  filling  the  canoe  two- 
thirds  with  water  sliding  it  under  the  animal, 
and  then  baling  out  the  water  by  means  of  a 
calebash.  This  fishery  is  the  easiest  after  great 
inundations,  when  the  manatee  has  passed  from 
the  great  rivers  into  the.  lakes  and  surroundiiig 
•marshes,  and  the  waters  diminish  rapidly.  At 
the  period  when  the  Jesuits  governed  the  mis- 
sions of  the  lower  Oroonoko,  they  assembled 
every  year  at  Cabruta,  below  the  mouth  of  the 
Apure,  to  have  a  grand  fishing  for  manatees, 
with  the  Indians  of  their  missions,  at  the  foot  of 
the  mountain  noitr  called  El  Capuchino.  The 
fat  of  the  animal,  known  by  the  name  of  man* 

*  Causing  fever. 
VOL.  IV.  2  G 
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logoQii  species  are  so  common,  we  were  never 
wounded.  Besides,  the  puncture  is  no  way  dao^ 
gerous,  and  in  general  causes  so  little  pain,  that 
it  often  does  not  awaken  the  person,  till  after  the 
bat  has  withdrawn. 

April  the  4th.  This  was  the  last  day  we 
passed  on  the  Rio  Apure.  The  vegetation  of  it*s 
banks  becomes  more  and  more  uniform.  We 
bad  begun  for  some  days  past,  particularly  since 
we  had  left  the  mission  of  Arichuna,  to  suffer 
cruelly  from  the  stings  of  insects,  that  covered 
•our  faces  and  hands.  They  were  not  moschet- 
toes,  which  have  the  appearance  of  little  flies,  or 
of  the  genus,  ^mti/itim,  but  zancudoes^  which 
are  real  gnats,  very  different  from  our  culex 
pipiens*.  These  tipularise  appear  only  after  sun- 
set. Their  proboscis  is  so  long,  that,  when  they 
fix  on  the  lower  surface  of  a  hammock,  they 
pierce  the  hammock  and  the  thickest  garments 
with  their  sting. 

We  had  intended  to  pass  the  night  at  the 
Fuelta  del  Palmito ;  but  the  number  of  jaguars  at 
this  part  of  the  Apure  is  so  greats  that  our  Indians 
found  two  hidden  behind  the  trunk  of  a  locust- 
tree,  at  the  moment  when  they  were  going  to 
sling  our  hammocks.     We  were  advised  to  re- 

*  Mr.  Latreille  has  discovered^  that  the  moschettoes  of 
South  Caroluia  are  of  the  genos'  simaiium  (atractoce^ 
meigCD). 
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embark^  and  take  our  station  in  the  island  of 
Apurito,  near  it*8  junction  with  the  Oroonoko. 
That  portion  of  the  island  belongs  to  the  pro- 
vince of  Caraccas,  while  the  right  banks  of  the 
Apure  and  the  Oroonoko  make  a  part,  one  of 
the  province  of  Varinas,  the  other  of  Spanish 
Guayana.  We  found  no  trees  to  which  we  could 
suspend  our  hammocks,  and  were  obliged  to 
sleep  on  ox  hides  spread  on  the  ground.  The 
boats  are  too  narrow,  and  too  full  of  zancudoes, 
to  pass  the  night  in  them. 

In  the  place  where  we  had  landed  our  instru- 
ments, the  banks  being  steep,  we  saw  new  proofs 
of  what  I  have  elsewhere  called  the  indolence  of 
the  gallinaceous  birds  of  the  tropics.  The  cu- 
rassoas  and  cashew  birds*  have  the  habit  of 
going  down  several  times  a  day  to  the  river  to 
allay  their  thirst.  They  drink  a  great  deal,  and 
at  short  intervals.  A  great  number  of  these  birds 
had  joined  themselves  near  our  station  to  a 
flock  of  parraka  pheasants.  They  had  great 
difficulty  in  climbing  up  the  steep  banks;  they 
attempted  it  several  times  without  using  their 
wings.  We  drove  them  before  us,  as  you  would 
drive  sheep.  The  zamuro  vultures  also  raise 
themselves  from  the  ground  with  great  reluc- 
tance. 

I  had  a  good  observation  after  midnight  of  the 

*  The  latter  (crax  pauxi)  is  less  oommoD  thao  the'foriDer. 
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^crridiafi  height  of  •  m  the  Southern  Croft.  Tbe 
latitudeof  the  mouth  of  the  ApUre  i^  7""  36^23^. 
Father  Gumilla  fixes  it  at  9^S^ ;  D^AnviUe  at 
7"  y ;  and  Catilin  at  7^  26'.  The  longitude  of 
the  Boca  of  the  Apure,  calculated  from  the  alti- 
tudes of  the  Sun^  which  I  took  on  the  5th  of 
April  in  the  momiBg,  is  69^  7'  20",  or  l^  12^  41" 
.€)ast  of  the  mertdiaai  of  San  Femaudo; 

April  the  5th.  We  were  sinj^larly  struck  at 
the  small  qufmtity of  water,  which  the  Rio  Apure 
furnishes  at  this  seascm  to  the  Orbonoko.  The 
Apure,  which,  according  to  my  measurements, 
Was  still  one  hundred  and  thirty-six  toises  broad 
at  Cano  Ricco,  was  only  rixty  or  eighty  at  if  s 
mouth*.  It*s  depth  here  was  only  three  or  four 
toise6.  It  loses  no  doubt  a  part  of  it*8  waters  by 
the  Rio  Arichuna,  and  the  Cano  del  Manati,  two 
branches  of  the  Apure,  that  flow  into  the  Payara 
and  the  Guarico ;  but  it's  greatest  loss  appears 
to  be  caused  by  filtrations  on  the  beach,  of  which 
we  have  spoken  above.  The  velocity  of  the 
Apure  near  it's  mouth  was  only  3'2  feet  a  se- 
cond ;  so  that  I  could  easily  have  calculated  the 
whole  quantity  of  the  water,  if  I  had  taken  by 
a  series  of  proximate  soundings  the  idiole  di- 
mensions of  the  tranverse  section.  The  baro- 
meter, which  at  San  Fernando,  twenty-eight 

*  Not  quite  so  broad  as  the  Seine  at  the  Pont  Roya],  op* 
posite  the  palace  of  the  Tuileries. 
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,feet  above  the  meaii  height  of  the  At)iir^  tad 
kept/  at  hsilf  aftei*  nin6  ili  the  nuMfiiiiigy  at 
335^  lities^  was;  at  elettn  tef  the  morhMig, 
at'  d¥e  entrande  bf  the  Apure  iMo  the  Qroo^ 
ttoko,  S37-S  Hikes  •ffleiMitiiatihg'f  the  Mtal 
length,  iitclUding'  tlt^  «iMiod<fes»-|H/ at  nitii^^ 
fcmr  milee^  or  ^e^htjILfiiQier  thcmmtt  three  Mii^ 
dretltoises^  and'ltttettdifig'tD  the  Iktte  eotretiu 
tion  arising  frbth  the  hMaty  inoveiiient  of  tbi 
barometer,  we  fiiid  a  mea^  fiill  of  thirtete 
inches  (exactly  1'15  foot)  in  a  jmile  of  niite 
hundred  and  fifty  toises.  La  Condamine  and 
the  learned  Major  Rennel  suppose,  that  the 
inean  fall  of  the  Amazon  and  the  Ganges  does 
not  amount  even  to  four  or  five  inches  in  a 
mile:}:. 

We  touched  several  times  on  shoals  before  we 
entered  the  Oroonoko.  The  lands  gained  from 
the  water  are  immense  toward  the  confluence 
of  the  two  rivers.  We  were  obliged  to  be  towed 
along  by  the  bank.  What  a  contrast  between 
this  state  of  the  river,  immediately  before  the 
entrance  of  the  rainy  season,  when  all  the  effects 
of  the  dryness  of  the  air  and  of  evaporation  have 
attained  their  maximum,  and  that  autumnal 

*  The  temperature  of  the  air  io  these  two  places'  being 
31'2P  and  32*4«. 

f  I  estimated  them  at  a  qnarter  of  the  distance. 

I  Tackey,  Exped.  to  the  Congo,  1818  3  lotrodaction^ 
p.  17. 


456 

state^  when  the  Apure,  like  an  arm  of  the  aefty 
covers  the  savannahs  as  fiEU*  as  the  eye  caa 
reach!  We  discerned  toward  the  South  the 
lonely  hills  of  Coniato ;  while  to  the  East  the 
grdnitic  rooks  of  Curiquima,  the  sagarloaf  of 
Caycara,  and  the  mountains  of  the  Tyrant* 
(Cerros  del  TiranoJ  began  to  rise  on  the  horizon. 
It  is  not  without  emotion,  that  we  behold  for 
the  first  time,  after  long  expectation,  the  waters 
of  the  Oroonoko,  at  a  point  so  distant  from  the 
coast. 

*  This  name  alladet  no  doabt  to  the  expedition  of  ADtesio 
Sedeno :  Ihns  the  port  of  Cnycara,  oppowte  Cabnita»  ftiU 
bean  the  name  of  thii  Conquuiador, 


."•    *  ^ 
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CHAPTER  XIX. 

Junction  of  the  Apure  and  the  Oroonoko. — Moun^ 
tains  of  Encaratnada. —  Uruana. — Baraguan. 
— Carichana. — Mouth  of  the  Met  a. — IsUmdof 
Panumana.  , 

On  leaving.the  Rio  Apure,  we  found  ourselves  in 
a  country  of  a  totally  different  aspect.  An  im- 
mense plain  of  water  stretched  before  us  like  a 
lake,  as  far  as  we  could  see.  White-topped 
waves  rose  to  the  height  of  several  feet,  from  the 
conflict  of  the  breeze  and  the  current.  The  air 
resounded  no  longer  with  the  piercing  cries  of 
the  herons,  the  flamingoes,  and  the  spoonbills, 
crossing  in  long  files  from  one  shore  to  the  other. 
Our  eyes  sought  in  vain  those  water  fowls,  the 
inventive  snares  of  which  vary  in  each  tribe. 
All  nature  appears  ^  less  animated.  Scarcely 
could  w^ discover  in  the  hollows  of  the  waves  a 
few  large  crocodiles,  cutting  obliquely,  by  the 
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help  of  their  long  tails,  the  sarfiEM;e  of  the  a^^ 
tated  waters.  The  horizon  was  bounded  by  a 
zone  of  forests,  but  these  forests  no  where  reached 
so  far  as  the  bed  of  the  river.  A  vast  beach 
constantly  parched  by  the  heat  of  the  Sun,  de^ 
sert  and  bare  as  the  shores  of  the  sea,  resembled 
at  a  distance,  from  the  effect  of  the  mirage^  pools 
of  stagnant  water.  These  sandy  shores,  far  from 
fixing  the  limits  of  the  river,  rendered  them  un- 
certain, by  approaching  or  withdrawing  them 
alternately,  according  to  the  variable  action  of 
the  inflected  rays. 

In  these  scattered  features  of  the  landscape, 
in  this  character  of  solitude  and  of  greatness,  we 
recognize  the  course  of  the  Oroonoko,  <meof  the 
most  majestic  rivers  of  the  New  World.  The 
water,  like  the  land,  displays  every  where  a  cha- 
racteristic and  peculiar  aspect.  Thie  bed  of  the 
Oroonoko  resembles  not  the  bed  of  the  Meta,  the 
Guaviare,  the  Rio  Negro,  or  the  Amazon.  These 
differences  do  not  depend  altogethcfi^  on  the 
breadth  or  the  velocity  of  the  current  i  they  arc 
connected  with  a  multitude  of  imptes^'ons, 
which  it  is  easier  to  perceive  upon  the  spot,  than 
to  define  with  precision..  Thus  the  niete  ftWn 
of  the  waves,  the  tint  of  the  waters,  the  asjjectdf 
the  sky  and  the  clouds,  would  lead  an  expe- 
rienced navigator  to  giiess,  Whether  he  were  in 
the  Atlantic,  in  the  Mediterranean,  or  in  the 
equinoctial  part  of  the  Great  Ocean. 
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The  wind  blew  firesh  frtmi  East-North-East. 
It*s  directicm  was  favourable  for  our  sailing  up 
the  Orpouokoy  toward  the  mission  of  Eneara- 
mada ;  but  our  oanoes  ware  so  ill  calculated  to 
resist  the  shocks  of  the  waves^  that,  from  the 
violence  of  the  moticm,  those  who  suffered  ha- 
I4tua|ly  at  sea  were  inocmiHioded  on  the  river. 
The  short,  broken  wttveS  are  caused  by  the  con- 
flict of  the  waters  at  the  jjmction  of  the  two 
rivers.  This  conflict  is  vely  violent^  but  far  from 
being  so  djEmgarous  as  Father  Qumilla  asserts*. 
We  passed  the  Punta  Cuiiquiina>  which  is  an 
isolated  mBt»  of  quartssose'granite^  a  small  pro- 
noixtory  composed  of  rooaded  blocks.  There, 
on  the  right  btUiH  of  the  Oroonoko,  Father  Ro- 
telta  founded^  in  the  tinne  of  the  Jesuits^  a  uhs^ 
sion  of  Palenka  and  Vitivtri  w  Guire  Indians. 
At  the  period  of  iaimdatioiis^  %he  rock  Guriqui- 
nia  and  the  tillbge  |>hM;ed  at^  it's  foot  w^tn  siur- 
rounded  every  where  b^fr-imter.  This  serious 
inconveni0noe>  and  the  suflferidgs  of  the  mission- 
aries ahd  Indi&as  from  the  idonumerable  quan- 
tity of  mosehettoes  and  mg»M^,  led  them  to 
forsake  this  humid  spot.  Ife  ts  now  entirely  de- 
sert, while  opposite  to  It^  <m  the  right  bank  of 
the  river,  the  little  mountaina  of  Coruatp  are 

*  Orinoco  iliuitrado,  vol.  i^  p.  47. 

t  'Hie  chego,  ptUex  pfnetrans,  which  penetrates  under  the 
nails  of  the  toes  in  men  and  monkeys,  and  there  deponts  ifs 
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the  retreat  of  wandering  Indians,  expelled  either 
from  the  missions,  or  from  tribes  that  are  not 
subjected  to  the  government  of  the  monks. 

Struck  with  the  extreme  breadth  of  the  Oroo- 
noko,  between  the  mouth  of  the  Apure  and  the 
rock  Curiquima,  I  ascertained  it  by  means  of 
a  ,base  measured  twice  on  the  western  beach. 
The  bed  of  the  Oroonoko  in  it's  present  state  of 
low  water,  was  1906*  toises  broad;  but  this 
breadth,  attains  5517 -f*  toises,  when,  in  the  rainy 
season,  the  rock''  Curiquima,  and  the  farm  of 
Capuchino  near  the  hill  of  Pocopocori,  become 
islands.  The  swelling  of  the  Oroonoko  is  aog* 
niented  by  the  impulse  of  the  waters  of  the 
Apure,  which  far  from  forming,  like  other  rivers, 
an  acute  angle  with  the  upper  part  of  that  into 
which  it  flows,  meets  it  at  right  angles.  The 
temperature  of  the  waters  of  the  Oroonoko,  mea- 
sured in  several  parts  of  it's  bed,  was  in  the 
middle  of  the  thalweg,  or  deepest  part  of  the 
channel,  where  the  current  has  the  most  swift- 
ness, 283^  and  toward  the  banks,  29*2^. 

We  went  up  fii*st  toward  the  South- West,  as 
far  as  the  shore  of  the  Guaricoto  Indians,  on  the 
left  bank  of  the  Oroonoko,  and  then  toward  the 
South.     The  river  is  so  broad,  that  the  moun- 

*  3714  metres,  or  4441  varas,  supposing  I  metre  =  0*61307 
of  a  toise  =  1*19546  vara. 

t  10753  metres,  or  12855  raras. 
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tains  of  Encaramada  appear  to  rise  from  the 
water,  as  if  they  were  seen  above  the  horizon  of 
the*  sea.  They  form  a  continued  chain  from 
East  to. West.  As  you  approach  them,  the  as- 
pect of  the  country  becomes  more  picturesque. 
These  mountains  are  composed  of  enormous 
blocks  of  granite,  cleft  and  piled  one  upon 
another.  Their  division  into  blocks  is  the  effect 
of  decomposition.  What  contributes  above  all 
to  embellish  the  scene  at  Encaramada  is  the 
force  of  vegetation,  that  covers  the  sides  of  the 
rocks,  leaving  bare  only  their  rounded  summits^ 
They  look  like  ancient  ruins  rising  in  the  midst 
of  a  forest.  The  mountain  immediately  at  the 
back  of  the  mission,  the  Tepupano^  of  the  Ta-^ 
inanack  Indiums,  is  covered  by  three  enormous 
granitic  cylinders,  two  of  which  are. inclined,  . 
while  the  thirds  worn  away  at  it*d  basis,  and  more 
that  eighty  feet  bigh^  has  preserved  a  vertical 
.position.  This  rock,  which  calls  to  mind  the 
form  of  the  Schntircker  in  the  Hartz,  or  that  of 
the  Organs  of  Actopan  in  Mexico  -f-,  composed 

*  Tepu'pano,  ''  place  of  stones,"  in  which  we  recognize 
tepu,  "  stone,  rock^"  as  in  iepu-irif  mountain.  We  here  again 
perceive  that  Lesgian  Oigour-Tatar  root  tep  (stone),  fonnd  in 
America  among  the  Me^iicans,  iu  tepetl;  among  the  Caribbees, 
in  tebou;  among  the  Tamanacks,  in  tepuiri ;  a  striking  analogy 
between  the  languages  of  Caucasus  and  Upper- Asia  and  those 
of  the  banks  of  tlie  Oroonoke. 

t  In  Captain  Tuckey's  Voyage  on  the  Rirer  CongO|  we 
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formerly  a  part  of  the  rounded  summit  of  the 
mountain.  In  every  zone  it  is  the  property  of 
unsttatified  granite,  to  separate  by  dec6mposir 
tion  into  blocks  of  prismatic^  cylindric,  or 
columnar  figures. 

Opposite  the  shone  of  the  Guaricotoes,  we 
drew  near  another  heap  of  rocks,  which  is  yery 
low,  and  three  or  four  toisies  long.  It  rises  ia 
the  midst  of  the  plain,  and  has  less  resemblance 
to  a  tuTMulus  than  to  those  masses  of  granitic 
stones,  which  in  the  North  of  Holland  and  of 
Germany  bear  the  name  <^  Huenen^eitej  beds  {(x 
tombs)  of  heroes.  The  shore  at  this  ptet  of  the 
Oroonoko  is  no  longer  of  pure  and  quartzose 
sand ;  but  is  composed  of  clay  and  spangles  of 
miea,  deposited  in  very  thin  strata^  and  most 
frequently  with  a  dip  of  forty  or  fifty  degrees. 
It  looks  like  decomposed  mica^slate.  This 
change  in  the  geological  cons tiiti  tion  of  the 
shore  extends  far  beyond  the  mouth  of  the  Apure. 
We  had  begun  to  observe  it  in  this  latter  river  as 
far  off  as  Algodonal  and  Cano  del  Manati.  Th^ 
spangles  of  mica  come  no  doubt  from  the  granite 
mountains  of  Curiquima  and  Encaramada;  since 
farther  to  the  North  and  to  the  East  we  find 
only  quartzose  sand,  sandstone,  compact  lime- 
stone, and  gypsum.   Alluvial  earth  carried  suc- 

find  represented  a  granitic  rock,  the  Taddi  Enzazi,  which 
bears  a  striking  resemblance  lo  the  mountain  of  Eocaramada. 
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cessively  from  the  South  to  the  North  need  not 
surprise  us  in  the  Oroonoko ;  but  to  what  shall 
we  attribute  the  same  phenomenon  in  the  bed 
of  the  Apure,  seven  leagues  West  of  it's  mouth  ? 
In  the  present  state  of  thiags^  m>twithstanding 
the  swellings  of  the  Oroonoko^  the  waters  of  the 
Apure  never  retrc^^rade  so  feir ;  and>  to  explain 
this  phenomenon^  we  are  forced  to  admit,  that  the 
micaceous  strata  were  deposited  at  a  time,  when 
the  whole  of  the  very  low  country,  that  lies  be- 
tween Caycara,  Algodonal,  and  the  mountains 
of  Encaramada,  formed  the  basin  of  an  inland 
lake. 

We  stopped  some  time  at  the  port  of  Encara- 
mada ;  it  is  a  sort  of  embctrcadere,  a  place  where 
boats  assemble.  A  rock  of  forty  or  fifty  feet 
high  forms  the  shore.  It  is  composed  of  the 
same  blocks  of  granite,  heaped  one  upon  another, 
as  at  the  Schneeberg  in  Franconia  and  in  almost 
all  the  granitic  mountains  of  Europe.  Some  of 
these  detached  masses  have  a  spheroidal  form ; 
they  are  not  balls  however,  with  concentric 
layers,  as  we  have  elsewhere  described;  but 
merely  rounded  blocks,  nuclei  separated  from 
their  envelopes  by  the  effect  of  decomposition. 
This  granite  is  of  a  grayish  lead-colour,  often 
black,  as  if  covered  with  oxide  of  manganese ; 
but  this  colour  does  not  penetrate  one  fifth  of  a 
line  into  the  rock,  which  is  of  a  reddish  white 
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within,  coarse  grained,  and  destitute  of  horn- 
blende. 

The  Indian  names  of  the  mission  of  San  Lids 
del  Encaramada,  are  Guaja  and  Caranuma*. 
This  small  village  was  founded  in  1749  by  Fa- 
ther Gili,  the  Jesuit,  author  of  the  Storia  dell 
Orinoco f  published  at  Rome.  This  missionary, 
learned  in  the  Indian  tongues,  lived  in  this  soli- 
tude during  eighteen  years,  till  the  expulsion  of 
the  Jesuits.  To  form  a  precise  idea  of  the  sar 
vage  state  of  these  countries,  we  must  recollect, 

*  All  the  mUsioDs  of  South  America  bare  names  composed 
of  two  words,  the  first  of  which  is  necessarily  the  oame  of 
a  saint,  the  patron  of  the  church,  and  the  second  ao  lodiao 
name,  that  of  the  nation,  or  the  spot  where  the  establishment  is 
placed.  Thus  we  say,  San  Jose  de  Maypures,  Santa  Cms  de 
Cachipo,  San  Juan  Nepomuceno  de  I09  A  lures,  &c.  These 
compound  names  appear  only  in  the  official  documents  ;  the 
inhabitants  adopt  but  one  of  the  two  names,  and  generally, 
provided  it  be  sonorous,  the  Indian.  As  the  names  of  saiots 
are  several  times  repeated  in  neighbouring  places,  great  con- 
fusion in  geography  arises  from  these  repetitions.  The  names 
of  San  Joan,  San  Diego,  and  San  Pedro,  are  scattered  in  oar 
maps  as  if  by  chance.  It  is  pretended,  that  the  mission  of 
Guaji  affords  a  very  rare  example  of  the  composition  of  two 
Spanish  words.  The  word  Encaramada  means  things  raised 
one  upon  another,  from  encaramar^  ailollere.  It  is  derived  from 
the  figure  of  Tepupano  unJ  the  neighbouring  rocks  :  perbaps 
it  is  only  an  Indian  word,  caramana,  in  whi<  b,  as  in  manaH 
from  a  love  for  etymology,  a  Spanish  signification  was  be- 
lieved to  be  discovered. 
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that  Father  Gili  speaks  of  Caricbana  *,  which  is 
forty  leagues  from  Encaramada,  as  of  a  spot  far 
distant;  and  that  he  never  advanced  so  far  as 
the  first  cataract  of  the  river,  of  which  he  ven- 
tured to  undertake  the  description. 

In  the  port  of  Encaramadawe  met  with  some 
Caribbees  of  Panapana.  A  Cacique  was  going 
up  the  Oroonoko  in  his  canoe,  to  join  in  the  fa- 
mous fishing  of  turtles'  eggs.  His  canoe  was 
rounded  toward  the  bottom  like  a  bongo,  and 
followed  by  a  smaller  boat  called  curiara.  He 
was  seated  beneath  a  sort  of  tent,  toldo,  con- 
structed, as  well  as  the  sail>  of  palm  leaves. 
His  cold  and  silent  gravity,  the  respect  with 
which  he  was  treated  by  his  attendants,  every 
thing  denoted  hiln  to  be  a  person  of  importance. 
He  wa9  equipped,  however,  in  the  same  manner 
as  his  Indians.  They  were  all  equally  naked, 
armed  with  bows  and  arrows,  and  covered  with 
motOy  which  is  the  colouring  fecula  of  the  bixa 
orellana.  The  chief,  the  domestics,  the  furni- 
ture, the  boat,  and  the  sail,  were  all  painted  red. 
These  Caribbees  are  men  of  an  almost  athletic 
stature ;  they  appeared  to  us  much  taller  than 
the  Indians  we  had  hitherto  seen.  Their  smooth 
and  thick  hair,  cut  upon  their  forehead  like  that 
of  choristeL*s,  their  eyebrows  painted  black,  their 
look  at  once  gloomy  and  animated,  give  their 

*  Saggio  di  Storia  Americana^  vol.  i,  p»  122. 
VOL.  IV.  2  H 
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physiognomy  a  singular  hardness  of  expramen* 
Having  till  then  seen  only  the  skulb  of  some 
Caribbees  of  the  West  India  islands  preiserred 
in  the  collections  of  Europe^  we  were  surprised 
to  find  that  these  Indians,  who  were  of  pore 
race,  had  the  forehead  much  more  romided  than 
it  has  been  described.  The  women,  very  taB, 
but  disgusting  from  their  want  of  cleanliMsa^ 
carried  their  infants  on  their  ba9ks,  having  their 
thighs  and  legs  bound  at  certain  distances  by 
broad  strips  of  cotton  cloth.  Ilie  fiesh,  gtroi^;ly 
compressed  beneath  the  ligatures,  was  sweDedin 
the  interstices.  It  is  generally  to  be  observed, 
that  the  Carribbees  are  as  attentive  to  their  ex- 
terior, and  their  ornaments,  as  it  is  possiUe  for 
men  to  be,  who  are  naked  and  painted  red. 
They  attach  great  importance  to  certain  forms 
of  the  body ;  and  a  mother  would  be  accused 
of  culpable  indifference  toward  her  children,  if 
she  did  not  employ  artificial  means,  to  shape  the 
calf  of  the  leg  after  the  fashion  of  the  country. 
As  none  of  our  Indians  of  Apure  understood  the 
Caribbee  language,  we  could  obtain  no  informa- 
tion from  the  Cacique  of  Panama  respecting  the 
encampments,  that  are  made  at  this  season  hi 
several  islands  of  the  Oroonoko  for  coUecting 
turtles'  eggs. 

Near  Encaramada  a  very  long  island  divides 
the  river  into  two  branches.  We  passed  the 
night  in  a  rocky  creek,  opposite  the  mouth  of 
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the  Rio  Cabullare^  which  is  foimed  by  the  Pfty-- 
ara  and  the  Atamaica,  and  is  sometimes  consi- 
dered as  one  of  the  branches  of  the  Apure^  be- 
cause it  communicates  with  this  river  by  the 
Rio  Arichuna.  The  evening  wm  beautiful.  The 
moon  illumined  the  tops  of  the  granitic  rocks. 
The  heat  was  so  uniformly  distributed^  that^ 
notwithstanding  the  humidity  of  the  mr,  no 
twinkling  of  the  stars  was  remarked^  even  at 
four  or  five  degrees  above  the  horizon.  The 
light  of  the  planets  was  singularly  dimmed; 
and  ify  on  account  of  the  smallness  of  the  appa* 
rent  diameter  of  Jupiter^  I  did  not  suspect  some 
error  in  the  observation^  I  should  say^  that  here» 
for  the  first  time^  we  thought  we  distinguished 
the  disk  of  Jupiter  with  the  naked  eye.  Toward 
midnight^  the  North-East  wind  became  ex^ 
tremely  violent.  It  brought  no  clouds^  but  the 
vault  of  the  sky  was  covered  more  and  more 
with  vapours^  Strong  gusts  were  felt^  and  made 
Hi  in  fear  for  the  safety  of  our  canoe.  During 
this  whole  day  we  had  Seen  very  few  crocodiles, 
but  all  of  an  extraordinary  size,  from  twenty  to 
twenty-'four  feet.  The  Indians  assured  us^  that 
the  young  crocodiles  prefer  the  marshes^  and 
the  rivers  that  are  less  broad^  and  less  deep. 
They  crowd  together  particularly  in  the  Canosy 
and  we  might  be  tempted  to  say  of  them,  what 
Abd^'AUatif  says  of  the  crocodiles  of  the  Nile*, 

*  DucfifL  dtCEgypte,  trinslnted  by  Mr.  Siivestre  d«  Saojv 

2h2 
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"  that  they  swarm  like  worms  in  the  shalloir 
waters  of  the  river^  and  in  the  shelter  of  unin- 
habited islands."* 

April  the  6th.  Continuing  to  ascend  the  Oroo- 
noko,  first  toward  the  South,  and  then  toward 
the  South-West,  we  perceived  the  southern  side 
of  the  Serramaj  or  chain  of  the  mountains  of 
Encaramada.  The  part  nearest  the  river  is  only 
a  hundred  and  forty^  or  a  hundred  and  dxty 
toises  high ;  but  from  it's  abrupt  declivities,  it*s 
situation  in  the  midst  of  a  savannah,  and  it's 
rocky  summits,  cut  into  shapeless  prisms,  the 
Serrama  appears  singularly  elevated.  It's  great- 
est breadth  is  only  three  leagues.  According  to 
information  given  me  by  the  Indians  of  the 
Pareka  nation,  it  is  considerably  wider  toward 
the  East.  The  summits  of  Encaramada  form  the 
northernmost  link  of  a  group  of  mountains,  that 
border  the  right  bank  of  the  Oroonoko,  between 
the  latitudes  of  5°  and  7°  SO'  from  the  mouth  of 
the  Rio  Zama  to  that  of  the  Cabullare.    The 
different  links,  into  which  this  group  is  divided, 
are  separated  by  little  plains  covered  with  gra- 
mina.     They  do  not  preserve  a  direction  per- 
fectly parallel  to  each  other ;  for  the  northern- 
most  stretch  from  West  to  East,  and  the  south- 
ernmost from  North-West  to  South-East.    This 
change  of  direction  suflBiciently  explains  the  in- 
crease of  breadth  observed  in  the  Cordillera  of 
Parime  toward  the  East,  between  the  sources  of 
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the  Oroonoko  and  of  the  Rio  Paruspa.  On  pe- 
netrating beyond  the  great  cataracts  of  Atures 
and  of  M aypures,  we  shall  see  seven  principal 
links^  those  of  Encaramada  or  Sacuina,  of  Cha- 
viripa,  of  Baraguan,  of  Carichana^  of  Uniama, 
of  Calitamini^and  of  Sipapo^  successively  appear. 
This  sketch  may  serve  to  give  a  general  idea  of 
the  geological  c^stitution  of  the  ground.  We 
recognize  every  where  on  the  globe  a  tenden<[ry 

.  toward  regular  forms  in  those  mountains,  that 
appear  the  most  irregularly  grouped.  Every 
link  appears,  in  a  transverse  section,  like  a  dis- 
tinct summit,  to  those  who  navigate  the  Oroo- 
noko ;  but  this  division  is  merely  in  appearance. 
The  regularity  in  the  direction  and  separation 
of  the  links  seems  to  diminish  in  proportion  as 
we  advance  toward  the  East.  The  mountiuns 
of  Encaramada  join  those  of  Mato,  which  give 
birth  to  the  Rio  Asiveru  or  Cuchivero ;  those  of 

'  Chaviripe  are  prolonged  by  the  granitic  moun- 
tains of  Corosal,  of  Amoco,  and  of  Murcielago, 
toward  the  isources  of  the  Erevato  and  the  Ven- 
tuari. 

'  It  was  across  these  mountains,  which  are  in^ 
habited  by  Indians  of  a  gentle  character,  and 

addicted  to  agriculture*,  that,  at  the  time  of  the 

• 

*  The  May poyes,  Parecas,  Javaraoas,  and  Coracicanaa,  who 
potseaa  fine  planlatious,  conucos,  in  the  savaBnahs,  by  which 
ihese  forests  are  bounded. 
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expedition'for  settling  boundaries.  General  Itor^ 
riaga  took  some  horned  cattle,  to  supply  with 
provision  the  New  Town  of  San  Fernando  de 
Atabapo.  The  inhabitants  of  Encaramada^  then 
showed  the  Spanish  soldiers  the  way  by  the  Rio 
Manapiari  *,  which  falls  into  the  Ventuari.  By 
descending  these  two  rivers,  the  Oroonoko  and 
the  Atabapo  may  be  reached  vAthout  passing  the 
great  cataracts,  which  present  almost  insur- 
mountable obstacles  to  the  conveyance  of  cattle. 
The  spirit  of  enterprise,  which  had  so  eminently 
distingaished  the  Castillians  at  the  period  of  the 
discovery  of  America,  appeared  again  for  some 
time  in  the  middle  of  the  eighteenth  century, 
when  Ferdinand  VI.  was  desirous  of  knowing 
the  real  limits  of  his  vast  possessions,  and  in  the 
forests  of  Guyana,  that  classic  land  of  falsehood 
and  fabulous  traditions,  the  wily  Indians  revived 
the  chimerical  idea  of  the  wealth  of  Dorado, 
which  had  so  much  occupied  the  imagination  of 
the  first  conquerors. 

Amid  these  mountains  of  Encaramada,  which, 
like  most  coarse-grained  granitic  rocks,  are 
destitute  of  metallic  veins,  we  cannot  help  in- 


*  Between  EDcaramada  ancl  the  Rio  Maoapiare,  Doo 
Miguel  Sauchez^  chief  of  this  little  expeditioD,  crossed  the 
Rio  Quainaima,  which  flows  into  the  Cuchivero.  Saoches 
died,  from  the  fatigues  of  tliis  Jouniey,  on  the  borders  of  the 
Ventnari. 
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quiriafi^  whence  came  those  graiA«  of  g^d,  which 
Juan  Martinez'^  and  Raleigh  profess  to  have  seen 
in  such  abundance  in  the  hands  of  the  Indians 
of  the  Oroonoko.  From  what  I  observed  in  that 
j>art  of  America,  I  am  led  to  think,  thatgold,  Uke 
tin  t,ifi  someUijies  dia^»mii9ted  in  an  almost  im- 
perceptible  manner  iii  tjjie  mass  itself  of  granite 
rocks,  without ou^i  iiig^^J^ to  admit  that  there 
is  a  ramification.  an4  an  intertwining  of  small 
veins.  Not  long  ago  the  Indians  of  £ncaramada 
found  in  the  Quehrada  del  TigreX  a  piece  of 
native  gold  two  lines  ^in  di^uneten  It  was 
rounded,  and  i^)peared  to  have  been  washed 
along  by  the  waters*  This  discovery  excited  title 
attention  of  the  missionaries  much  more  than  of 
the  natives ;  it  was  followed  by  no  other  of  the 
same  kind. 

I  cannot  quit  this  iGurst  link  of  the  mountains 
of  £ncaramada,  without  recallii:ig  to  mind  a  fact, 
that  did  not  reniiMn  unknown  to  Father  Gili ; 
and  which  was  often  mentioned  to  me  durisig 
our  abode  in  the  missions  of  the  Oroonoko.  The 

*  Tie  companion  of  Diego  de  Ordaz. 

f  Thas  tia  is  foand  ill  granite  of  raeent  formation »  at 
G«jer;  in  hjaloiiiicte»  or  f firwffi«  at  Ztnnwald  |  aad  in  s/e- 
nitic  porphyry,  at  Altenberg,  in  Saxony^  at  well  as  near 
Naila,  in  the  Ficbtelgebirge.  I  have  also  seen,  in  the  Upper 
Paiatioate,  micaoeons  iron,  and  Ulack  earthy  cobalt,  ISir  from 
an|y  JEiod  of  vein,  disseminated  in  a  granite  destitote  of  aioa, 
as  magnetic  iron  sand  U  in  yolcanic  rooks. 

t  Ravine  of  the  tiger. 
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natives  of  those  countries  have  retained  the  he^ 
lief,  that,  ^'  at  the  time  of  the  great  waters,  when 
**  their  &thers  were  forced  to  have  recourse  to 
'^'  boats,  to  escape  the  general  inundation,  the 
*^  waves  of  the  sea  beat  against  the  rocks  of  £n- 
^^  caramada.**  This  belief  is  not  confined  to  one 
nation  singly,  the  Tamanacks ;  it  makes  part  of 
a  system  of  historical  traditi^,  of  which  we  find 
scattered  notions  among  the  Maypures  of  the 
great  cataracts ;  among  the  Indians  of  Rio  Ere- 
vato*",  which  runs  into  the  Caura;  and  among 
almost  all  the  tribes  of  the  Upper  Oroonoko. 
When  the  Tamanacks  are  asked  how  the  human 
race  survived  this  great  deluge,  the  age  of  water 
of  the  Mexicans,  they  say,  ^'  a  man  and  a  woman 
saved  themselves  on  a  high  mountain^  called 
Tamanacuj  situate  on  the  banks  of  the  Asiveru; 
and,  casting  behind  them,  over  their  heaids,  the 
fruits  of  the  mauritia  palm-tree^  they  saw  the 
seeds  contained  in  those  fruits  produce  men  and 
women,  who  repeopled  the  Earth.**  Thus  we 
find  in  all  it*s  simplicity,  among  nations  now 
savage,  a  tradition,  which  the  Greeks  have  em- 
bellished with  all  the  charms  of  imagination! 
A  few  leagues  from  Encaramada,  a  rock,  called 
Tepu-meremey  or  "  the  painted  rock,**  rises  in  the 

*  For  the  Indians  of  the  Erevato^  I  can  cite  Ihe  testimonj 
of  oar  unfortunate  friend^  Fray  Juan  Gonzales^  who  lived  lor 
a  long  time  in  the  missions  of  the  Caura.  See  above,  vol.  iiif 
p.  351. 
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midst  of  the  savannah.  It  displays  resemblances 
of  animals^  and  symbolic  figures,  resembling 
those  we  saw  in  going  down  the  Oroonoko,  at  a 
small  distance  below  Encaramada,  near  the  town. 
Caycara.  Similar  rocks  in  Africa  are  called  by 
travellers  Fetish  Stones.  I  shall  not  make  use 
of  this  term,  because  ye^Aism  does  not  prevail 
among  the  natives  of  the  Oroonoko ;  and  the 
figures  of  stars,  of  the  Sun,  of  tigers^  and  of  cro- 
codiles, which  we  found  traced  upon  the  rocks  in 
spots  now  uninhabited,  appeared  to  me  in  no  way 
to  denote  the  objects  of  worship  of  those  nations. 
Between  the  banks  of  the  Cassiquiare  and  the 
Oroonoko;  between  Encaramada,  the  Capu^ 
chino,  and  Caycara,  these  hieroglyphic  figures 
are  often  placed  at  great  heights  on  the  walls  of 
rock,  that  could  be  accessible  only  by  construct- 
ing very  lofty  scaffolds.  When  the  natives  are 
lEisked  how  those  figures  could  have  been  sculp- 
tured, they  answer  with  a  smile,  as  relating  a 
fiEict  of  which  a  stranger,  a  white  man  only,  could 
be  ignorant,  that  ^*  at  the  period  of  the  great 
waters,  their  fothers  went  to  that  height  in 
boats.'* 

These  ancient  traditions  of  the  human  race, 
which  we  find  dispersed  over  the  whole  surface 
of  the  Globe,  like  the  relics  of  a  vast  shipwreck^ 
are  highly  interesting  in  the  philosophical  study 
of  our  own  species.  Like  certain  families  of  the 
vegetable  kingdom,  which,  notwithstanding  the 


474 

ifiverBity  oCciimates  aai  the  inflneiice  of  heigfata, 
retain  the  impression  of  a  common  type,  the 
cosmogonic  traditions  of  nations  display  every 
where  the  same  phj^iognomy,  and  preserve  £be^ 
tures  of  resemblance,  that  fill  us  with  astonish- 
ment. How  many  different  tongnes,  belonging 
to  branches  that  appear  completely  distinct, 
transmit  to  us  the  same  bets !  The  basis  of  the 
traditions  concerning  races  that  are  destro3fed, 
and  the  renewal  of  nature,  scarcely  vary*; 
though  every  nation  gives  them  a  local  colour- 
ing. In  the  great  continents,  as  in  the  smallest 
islands  of  the  Pacific  Ocean,  it  is  always  on  the 
loftiest  and  nearest  mountain,  that  the  remains 
of  the  human  race  have  been  saved ;  and  this 
event  appears  the  more  recent,  in  proportion  as 
the  nations  are  uncultivated,  and  as  the  know- 
ledge they  have  of  their  own  existence  has  not  a 
very  remote  date.  After  having  studied  with 
attention  the  Mexican  monuments  anterior  to 
the  discovery  of  the  New  World ;  after  having 
penetrated  into  the  forests  of  the  Oroonoko,  and 
observed  the  diminutiveness  of  the  European 
establishments,  their  solitude,  and  the  state  of 
the  tribes  that  have  remained  independent ;  we 
cannot  permit  ourselves  to  attribute  the  analo- 
gies we  have  just  cited  to  the  influence  of  the 

*  See  my  Monumeru  des  Peuple$  indighiet  de  VAmdripity 
p.  204, 1106,  223,  am)  227. 
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^iniaflionarles,  and]that  of  Chrtetiaiiity;oa  the  na- 
tional traditions.  Nor  is  it  more  probable,  that 
the  aspect  of  marine  bodies  found  m  the  sum- 
mit  of  mountains  gave  birth  among  the  nations 
Df  the  Oroonoko  to  the  idea  of  those  great  inun- 
dations, which  have  extinguished  for  a  time  the 
jgermes  of  organic  life  on  our  Globe.  The  coun- 
try, that  extends  from  the  right  bank  of  the 
Oroonoko  to  the  Cassiquiare  and  the  Rib  Negro, 
is  a  coimtry  of  primitive  rocks.  I  saw  there  one 
small  formation  of  sandstone,  or  conglomerate; 
but  no  secondary  limestone,  no  trace  of  petri- 
factions. 

A  fresh  North*£ast  wind  carried  us  full  sail 
toward  the  boca  de  la  Tortuga.  We  landed  at 
eleven  in  the  morning  in  an  island,  which  the 
Indians  of  the  missions  of  Uruana  considered  as 
their  property,  and  which  is  placed  in  the  mid- 
dle of  the  river.  This  island  is  celebrated  for 
the  turtle  fishery;  or,  as  they  say  here,  the 
eosechaj  the  harvest  of  eggs^  that  takes  place 
annually.  We  here  found  an  assemblage  of 
Indians,  encamped  under  huts  constructed  with 
palm Jeaves.  This  encampm^it  contained  more 
than  three  hundred  persons.  Accustomed  since 
we  had  left  San  Fernando  de  Apure,  to  see  only 
desert  shores,  we  were  singularly  struck  by  the 
movement  that  prevailed  here.  We  founds  be- 
«ide  the  Guamoes  and  the  Ottomacks  of  Uruana^ 
who  are  both  considered  as  savage  races  not  to 


476 

be  tamedy  Caribbees  and  other  Indians  of  the 
Lower  Oroonoko.  Every  tribe  was  separately 
encamped,  and  distinguished  by  the  pigments, 
with  which  their  skin  was  painted.  Some. white 
men  were  seen  amid  this  tumultuous  assemblage^ 
chiefly  pulperos,  or  little  tradei's  of  Angostura^ 
who  had  come  up  the  river  to  purchase  oil  of 
turtles*  eggs  from  the  natives.  The  missionary 
of  Uruana,  a  native  of  Alcala  de  Henarez^  came 
to  meet  us.  He  was  extremely  ast<mished  at 
seeing  us.  After  having  admired  our  instra- 
ments,  he  gave  us  an  exaggerated  picture  of  the 
sufferings  to  which  we  should  be  necessarily  ex- 
posed in  ascending  the  Oroonoko  beyond  the 
cataracts.  The  object  of  our  voyage  i^peared 
to  him  very  mysterious.  ^'  How  is  it  posfflble  to 
believe,"  said  he,  "  that  you  have  left  yoar 
country,  to  come  and  be  devoured  by  moschet- 
toes  on  this  river,  and  measure  lands  that  are 
not  yours?"  We  were  happily  furnished  with 
recommendations  from  the  Father  guardian  of 
the  missions  of  Saint  Francis ;  and  the  brother- 
in-law  of  the^overnor  of  Varinas,  who  accompa- 
nied us,  soon  dissipated  the  doubts,  to  which  our 
dress,  our  accent,  and  our  arrival  in  this  sandy 
island,  had  given  rise  among  the  Whites.  The 
missionary  invited  us  to  partake  a  frugal  repast 
of  fish  and  plantains.  He  told  us,  that  he  was 
come  to  encamp  with  the  Indians  during  the 
time  of  the  harvest  of  eggs,  ^^  to  celebrate  mass 
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every  morning  in  the  open  air,  to  procure  the 
oil  necessary  for  the  lamp  of  the  Church,  and 
especially  to  govern  this  republica  de  Indios  y 
Castellanosj  in  which  every  one  wished  to  profit 
singly  by  what  God  had  grsmted  to  all.** 

We  made  the  tour  of  the  island,  accompanied 
by  the  missi<mary  and  by  a  pulpero,  who  boasted 
of  having  visited  ten  years  successively  the  camp 
of  the  Indians,  and  the  pesca  de  tortugas.    This 
part  of  the  banks  of  the  Oroonoko  is  frequented 
here,  as  the  fairs  of  Frankfort  and  Beaucaire 
are  with  us.    We  were  on  a  plain  of  sand  per- 
fectly smooth ;  and  were  told,  that,  as  far  as  we 
could  see  along  the  beach,  turtles*  eggs  were 
concealed  under  a  layer  of  earth.  The  mission- 
ary carried  a  long  pole  in  his  hand.  He  showed 
us,  that  by  means  of  this  pole  (vara)  the  extent 
of  the  stratum  of  eggs  could  be  determined,  as 
the  miner  determines  the  limits  of  a  bed  of  marl, 
of  bog  iron-ore,  or  of  coal.    On  thrusting  the 
vara  perpendicularly  into  the  ground,  you  feel 
by  the  sudden  want  of  resistance,  that  you  have 
penetrated  into  the  cavity,   or  layer  of  loose 
earth,   containing   the  eggs.    We    saw,   that 
the  stratum  is  generally  spread  with  so  much 
uniformity,  that  the  pole  finds  it  every  where  in 
a  radius  of  ten  toises  around  any  given  mark. 
Here  they  talk  continually  of  square  perches  of 
€ggs;  it  is  like  a  mine  country,  that  is  divided 
into  lots,  and  worked  with  the  greatest  regu 
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larity.  The  Btntum  of  ^^,  howerer,  is  far  bom 

0 

covering  the  whole  island  :  they  are  not  found 
wherever  the  ground  rises  abruptly,  because  the 
turtle  cannot  mount  these  little  heights.  I  re- 
lated to  my  guides  the  emphatic  description  of 
Father  Gumilla*"  who  asserts,  that  the  shores  of 
the  Oroonoko  cont£un  fewer  grains  of  sand,  than 
the  river  contains  turtles;  and  that  these  ani* 
mals  would  prevent  vessels  from  advancing,  if 
men  and  tigers  did  not  annually  destroy  so  great 
a  number.  '^  San  cuentos  de  frailest  said  tbe 
pulpero  of  Angostura  in  a  low  voice ;  for  the  only 
travellers  in  this  country  being  poormissionaries^ 
they  here  call  tales  of  monks y  what  we  call  tcdes 
of  travellers  in  Europe. 

The  Indians  assured  us,  that  in  going  up  the 
Oroonoko  from  it*s  mouth  to  the  junction  of  the 
Apure,  not  one  island,  or  one  beach  is  to  be 
found,  where  eggs  can  be  collected  in  abun- 
dance.  The  great  turtle,  arrau  -f-,  dreads  places 


*  Tain  difficultoso  es  contarlas  arenas  de  las  dilatadu 
playas  de!  Orinoco  como  contar  el  immcnso  numero  de  tor* 
logas^  que  alimeata  eu  sns  margenes  j  conrientes.  Se  ao 
ubiesae  tan  exorbitante  consnmo  de  tortugas,  de  tortuguiUos, 
y  de  huevos,  el  Rio  Orinoco^  auu  de  primera  magnitod,  se 
bolberia  innavegabie^  sirviendo  de  embarazo  a  las  embarca- 
ciones  la  mnltitud  imponderable  de  tortugas.  Orinoco  illostr^ 
fol.  i,  p.  3dl»336« 

f  Fronounce  mra-ou.  Tbia  word  belonga  to  the  Maypm 
language^    and    must  not   be  confounded  with  9r%9,  wkM 
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inhabited  t>y  men>  or  much  freqaented  by  boats. : 
It  is  a  timid  and  mistmstfiil  animal,  that  raises 
ifs  head  above  the  water^  and  hides  itself  at  the 
least  noise.  The  ^ores>  where  almost  all  the 
turtles  of  the  Oroonoko  appear  to  assemble  an- 
nually, are  situate  between  the  junction  of  the 
Oroonoko  with  the  Apure,  and  the  great  cata^ 
racts^  or  Raudales ;  that  is  to  say,  between  Car- 
bruta  and  the  mission  ^  of  Atures.  There  ara 
found  the  three  famous  firiieries ;  those  of  £iica- 
ramada^  or  Boca  del  CabuUare;  of  Cucumparo, 
or  Boca  de  la  Tortuga ;  and  of  Fararuma,  a  little 
below  Carichana.  It  8eem%  that  the  arrim  don 
not  pass  beycnid  the  cataracts;  and  we  were 
assured,  that  only  the  tnrtles  called  terdcay  ^ 
are  found  above  Aturea  and  Maypures*  This  ia 
the  place  to  say  a  few^  wwds  on  the  diflSrarence 
between  these  two  species,  and  on  their  conncof 
tion  with  the  various  Cunilies  of  the  ckebmUm 
order. 

We  shall  begin  with  the  arraUy  which  the 
l^paniards  of  the  mis^ons  call  simply  tarhtga^ 
and  the  existence  of  which  is  of  so  great  impor^ 
tance  to  the  naticms  on  the  Lower  Oroonoko. 
It  is  a  large  fresh-water  tortoise^  with  palmate 

meant  a  crocodiTe  among  the  Tamanaoks,  Beighbouri  of  the 
May  pares.  Tbe  Otomackv  call  the  tmtle  of  Uroaim,  adb«i 
Ae  Tamaaaeliy  jif^ 

*  Id  Spaoish  Urecayat, 
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and  membranous  feet ;  the  head  very  flat,  with  two 
fleshy  and  acutely-pointed  appendages  under  the 
chin ;  five  claws  to  the  fore-feet,  and  four  to  the 
hind  feet,  which  are  furrowed  underneath.  The 
upper  shell  has  five  scutels  in  the  centre,  eight 
lateral,  and  twenty-four  marginal.  Tlie  colour  isi 
darkish  gray  above,  and  orange  beneath.  The  feet 
are  also  yellow,  and  very  long.  There  is  a  deep 
furrow  between  the  eyes.  The  claws  are  very 
strong  and  very  crooked.  The  anus  is  placed  at 
the  distance  of  one  fifth  from  the  extremity  of 
the  tail.  The  full-grown  animal  weighs  from 
fi[>rty  to  fifty  pounds.  It's  eggs,  much  larger 
than  those  of  pigeons,  are  less  elongated  than 
the  eggs  of  the  terekay.  They  are  covered  with 
a  calcareous  crust,  and,  it  is  said,  have  suffident 
firmness  for  the  children  of  the  Otomack  Indians, 
who  are  great  players  at  ball,  to  throw  them  up 
into  the  air  from  one  to  another  to  catch.  If 
the  arrau  inhabited  the  bed  of  the  river  above 
the  cataracts,  the  Indians  of  theUpperOroonoko 
would  not  travel  so  far,  to  procure  the  flesh  and 
the  eggs  of  this  tortoise.  Yet  formerly  whole 
tribes  from  the  Atabapo  and  the  Cassiquiare  have 
been  known  to  pass  the  Raudales,  in  order  to 
take  part  in  the  fishery  at  Uruana. 

The  terekay  is  less  than  the  arrau.  It  is  in 
general  only  fourteen  inches  in  diameter.  The 
number  of  scutels  in  the  upper  shell  is  the  same, 
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but  they  are  somewhat  differently  arranged.     I 
4H>anted  three  in  the  centre  of  the  disk,  and  five 
hexagonal  on  each  side.    The  margins  contain 
twenty-four,  a)l  quadrangular,  and  much  curved. 
The  upper  shell  is  of  a  black  colour  inclining  to 
green;  the  feet  and  claws  are  like  th  ose  of  the  aprau^ 
The  whole  animal  is  of  an  olive-green,  but  it  has 
two  spots  of  red  mixed  with  yellow  on  the  top  of 
the  head.    The  throat  is  also  yellow,  and  fur- 
nished with  a  prickly  appendage.  The  terekays 
do  not  assemble  in  numerous  societies  like  the 
arrausy  or  tortugaSy  to  lay  their  eggs  in  common, 
and  deposit  them  upon  the  same  shore.    The 
eggs  of  the  terekay  have  an  agreeable  taste,  and 
are  much  sought  after  by  the  inhabitants  of 
Spanish  Guyana.    They  are  found  in  the  Up- 
per Oroonoko,  as  well  as  below  the  cataracts^ 
and  even  in  the  Apure,  the  Uritucu,  the  Guarico, 
and  the  small  rivers  that  traverse  the  Llanos 
of  Caraccas.    The  form  of  the  feet  and  head, 
the  appendages  of  the  chin  and  throat,  and  the 
position  of  the  anus,  seem  to  indicate,  that  th^ 
arrauy  and  probably  the  terekay  also,  belong  to 
a  new  subdivision  of  the  tortoises,  that  may  be 
teparated  from  the  emydes.    From  their  cirri, 
and  the  position  of  the  anus,  they  approximate 
the  emys  namta  of  Mr.  Schweigger  and  the  nui-^ 
iamata  of  French  Guyana;  but  differ  from  th^ 
latter  in  the  form  of  the  scutels,  which  are  not 

VOL.  IV.  2  I 
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rough  with  pjrramidal  eminences  *,    The  period 
at  which  the  large  arrau  tortoise  lays  it's  eggs 

*  I  woald  propose  to  place  them  profisioDally  near  the 
matamata  of  Brugui^res^  or  testoclo  fimbriata  of  Gmelio 
(Schoepf,  tab.  21),  which  Mr.  Dunieril  has  taken  to  form  bii 
genus  cheljrs. 

Tettudo  arraUy  testa  oTali  sabcoDTexa,  ex  griaeo  nigrescenti, 
8«btos  latea,  scotellis  disci  6,  lateralibns  8,  marginalibos  i4| 
omnibus  planis  (nee  mucronato-conicis),  pedibas  Inteis^  mento 
et  gutture  sabtus  biappendiculatis. 

TeMtudo  ierekay,  testa  ovali,  atro-viridi,  scntellis  disci  S, 
lateralibus  10,  marginalibas  24,  capitis  ?ertice  macolis  duabos 
ex  rttbro  flavescentibos  notato,  gattnre  Instescenti^  append!* 
cnio  spinoso. 

These  descriptions  are  far  from  being  complete,  bat  are  the 
first  which  ha?e  been  attempted  of  two  chelonians,  mo  long 
celebrated  from  the  narratives  of  the  missionaries,  and  so  re- 
markable for  the  advantages  derived  from  them  bj  the  ns- 
tires.     Among  the  animals  contained  in  the  collection  of  the 
Jardin  da  Roi,  it  is  observable,  that  in  the  testodo  fimbriata 
(with  twenty-five  marginal  scales)  the  aperture  of  the  anus  ii 
placed  nearly  in  the  same  manner  as  in  the  two  tortoises  of 
the  Oroonoko,  of  which  I  have  here  given  the  description^ 
and  in  the  tryonix  segyptiac^  that  is  to  say^  at  one  foartk 
from  the  extremity  of  the  tail.     This  position  of  the  anus  de- 
serves to  fix  the  attention  of  zoologists  :  it,  as  well  as  the  ei* 
istence  of  an  elongated  proboscis  in  the  matamata,  approxi- 
mates the  chelides  to  the  tryonix }  but  these  genera  differ  is 
the  number  of  their  claws,  and  the  consistence  of  their  shell 
Mr.  Geofiroy,  guided  by  other  considerations,  had  alresdj 
supposed  the  existence  of  these  relations,  (^nn,  du  Mus^m, 
vol.  xiv^  p.  19.)     The  anus  in  the  cbelonians,  &e  laudator* 
toises,  and  the  t^sA  emydes,  is  'placed  at  the  base  of  the  tsil. 
J  Bod  described  in  my  journal  only  very  young  arrapt,    I 
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coincides  with  the  period  of  the  lowest  waters. 
The  Oroonoko  beginning  to  increase  from  the 
vernal  equinox^  the  lowest  shores  are  found  un- 
covered from  the  end  of  January  till  the  20th  or 
25th  of  March.  The  carau  tortoises  collected 
in  troops  from  the  month  of  January^  issue  then 
from  the  water,  and  warm  themselves  in  the 
Sun,  reposing  on  the  sands.  The  Indians  be- 
lieve, that  a  great  heat  is  indispensable  to  the 

have  made  no  mention  of  a  proboscis;  and^  if  I  dared  to 
trast  my  memory,  I  should  say,  that  the  adult  arratk  is  not 
furnished  with  one  like  the  matdmata.     We  most  not  forget, 
however,  that  the  genus  chely$  has  been  formed  from  the 
knowledge  of  one  species  only,  and  what  belongs  to  the  genua, 
and  what  belongs  to  the  species,  may  have  been  confounded. 
The  true  characteristics  of  the  new  genus  chelys  are  the  form 
of  the  mouthy  and  the  membranous  appendages  of  the  chin 
and  neck.     J  never  found  in  America  the  real  testudo  fim- 
briata  of  Cayenne,  the  scales  of  which  have  a  conic  and  py- 
ramidal form ;   and  I  was  the  more  surprised  to  see,  that 
Father  Oili,  missionary  at  Encaramada,  three  hundred  and 
twenty  leagues  from  Cayenne,  in  a  work  published  in  1788| 
already  distinguished  the  arrau  and  the  terekay  from  a  much 
smaller  tortoise,  which  he  calk  maUtmaUi.  He  gives  it  in  his 
Italian  description^  t/giwcio  no  oonvesso  comeneUe  altre  tarta' 
mghe,  ma  piimo,  seabroio  e  drfarme*  These  last  characters  very 
well  agree  with  the  testudo  fimbriataj^^  and,,  as  Father  Gi|i 
was  acquainted  neither  with  zoology^  nor  with  the  books 
that  treat  of  this  science,  we  may  suppose,  that  he  described 
the  matamata  of  the  Oroonoko  as  he  saw  it.    From  these 
researches  it  results^  that  three  neighbouring  speciesg  the 
arrau^  the  terekay,  and  the  testudo  fimbriata,  inhabit  one  and 
the  same  region  of  the  New  Continent. 
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health  of  the  animal,  and  that  ifs  exposure  U^ 
the  San  favours  the  laying  of  the  eggs.  Hie 
arraus  are  found  on  the  beach  a  great  part  of 
the  day  during  the  whole  month  of  February. 
At  the  beginning  of  March  the  straggling  troops 
assemble,  and  swim  toward  the  small  number  of 
islands,  where  they  habitually  deposit  their  eggs. 
It  is  probable,  that  the  same  tortoise  visits  every 
year  the  same  shores.  At  this  period,  a  few 
days  before  they  lay  their  eggs,  thousands  of 
these  animals  appear  ranged  iQ  long  files  on  the 
bordersofthe  islandsofCucuruparu,Uruana,and 
Pararuma,  stretching  out  their  necks  and  hold- 
ing their  heads  above  water,  to  see  whether  they 
have  nothing  to  dread  from  tigers  or  men.  The 
Indians,  much  interested  that  the  bands  already 
assembled  should  remain  complete,  that  the  tor- 
toises should  not  disperse,  and  that  the  laying  of 
the  eggs  should  be  performed  tranquilly,  place 
centinels  at  certain  distances  along  the  shore. 
The  people  who  pass  in  boats  are  told  to  keep  in 
the  middle  of  the  river,  and  not  frighten  the  tor- 
toises by  cries.  The  laying  of  the  eggs  takes  place 
always  during  the  night.  It  begins  soon  after 
sunset.  With  it's  hind  feet,  which  are  very  long, 
and  furnished  with  crooked  claws,  the  animal 
digs  a  hole  of  three  feet  in  diameter  and  two 
feet  in  depth.  The  Indians  assert,  that  the  tor- 
toise, to  harden  the  sand  of  the  beach,  moistens 
it  vrith  it's  urine.   This  they  think  they  perceive 
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by  the  smelly  when  they  open  a  hole^  or^  as  they 
«ay  here,  a  nest  of  eggs* ^  recently  made.  These 
animals  feel  so  pressing  a  desire  to  lay  their  eggs, 
that  some  of  them  descend  into  holes^  that  have 
been  dug  by  others^  and  are  not  yet  covered 
with  earth.  There,  they  deposit  a  new  layer  of 
eggs  on  that  which  has  be^n  recently  laid.  In 
this  tumultuous  ijftovement  an  immense  number 
of  eggs  are  broken.  The  missionary  showed  us^ 
by  removing  the  sand  in  several  places^  that  this 
joss  may  amount  to  one  fifth  of  the  whole  gather- 
ing. The  yolk  of  the  broken  eggs  contributes 
in  drying  to  cement  the  sand ;  and  we  found 
very  large  concretions  of  grains  of  quartz  and 
broken  shells.  The  number  of  animals  that  dig 
the  beach  during  the  night  is  so  considerable^ 
that  day  surprises  many  of  them  before  the  lay- 
ing of  their  eggs  is  terminated.  They  are  then 
urged  on  by  the  double  necessity  of  depositing 
their  eggs,  and  closing  the  holes  they  have  dug, 
that  they  may  not  be  perceived  by  the  tigers. 
The  tortoises  that  thus  remain  too  late  are  in- 
sensible to  their  own  danger.  They  work  in  the 
presence  of  the  Indians,  who  visit  the  beach  at  a 
very  early  hour,  and  who  call  them  mad  tor- 
toises.  Notwithstanding  the  impetuosity  of  their 
movements,  they  are  easily  caught  with  the 
hand. 

*  Nidada  de  kutiMs. 


486 

The  three  encampments  formed  by  the  Inctiani 
in  the  places  indicated  above  begin  about  tbe 
end  of  March  or  commencement  of  April.  The 
gathering  of  the  eggs  is  conducted  in  a  uniform 
manner,  and  with  that  regularity,  which  charac- 
terizes all  monastic  institutions.  Before  the  ar- 
rival of  the  missionaries  on  the  banks  of  the 
river,  the  Indians  profited  Hjifxch  less  from  a 
production,  which  nature  has  there  deposited  in 
such  abundance.  Every  tribe  searched  Uie 
beach  in  it*s  own  way ;  and  an  imtnense  num- 
ber of  eggs  were  uselessly  broken,  because  thcj 
were  not  dug  with  precaution^  and  more  eggs 
were  uncovered  than  could  be  carried  awa^. 
It  was  like  a  mine  worked  by  unskilful  hands. 
The  Jesuits  have  the  merit  of  having  reduced 
this  operation  to  regularity;  and  though  lh6 
monks  of  St.  Francis,  who  have  succeeded  tW 
Jesuits  in  the  missions  of  the  Oroonoko,  boast  of 
having  followed  the  example  of  their  predeces- 
sors, they  unhappily  do  not  effect  all  that  pru- 
dence requires.  The  Jesuits  did  not  suffer  the 
whole  beach  to  be  searched ;  they  left  a  part 
intact,  from  the  fear  of  seeing  the  breed  of  arrm 
tortoises,  if  not  destroyed,  at  least  considerably 
diminished.  The  whole  beach  is  now  dug  up 
without  reserve ;  and  accordingly  it  seems  to 
be  perceived  that  the  gathering  is  less  productive 
from  year  to  year. 

When  the  camp  is  formed,  the  missionary  of 
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tJrUana  4iaines  .  his  lieutenant^  or  commissmyy 
who  divides  the  ground  where  the  eggs  ajre 
found  into  different  portions^  according  to  the 
.  number  of  the  Indian  tribes  who  take  part  in  the 
gathering.  They  are  all  Indians  of  Tnissions,  as 
naked  and  rude  as  the  Indians  of  the  woods ; 
though  they  are  called  reducidos  and  neofitos, 
because  they  go  ftA^hureh  at  the  sound  of  the 
bell>  and  have  learned  to  kneel  down  during  the 
consecration  of  the  host. 

The  lieutenant  or  commissionado  del  Padre 
b^ns  his  operations  by  ^sounding.  He  ex^ 
amines  by  means  of  a  long  wooden  pole  or  a 
cane  of  bamboo,  aa  we  have  said  above,  how  &r 
the  stratum  of  eggs  extends.  This  stratum^  ac-^ 
c<H*ding  to  our  measurements,  reached  from  the 
shore  as  far  as  one  hundred  and  twenty  feet  dis^ 
tant.  It's  mean  depth  is  three  feet.  The  co- 
ftiim^nado  places  n^arks,  i  to  indicate  the  pointy 
where  each  tiibe  should  stop  in  it's  labours.  >We 
were  surprised  to  Jbear  this  harvest  of  eggs  esti* 
Heated  like  the  produce  of  a  well  cultivated  acre. 
An  ar^f  accurately  measured  of  one  hundred 
and  twenty  feet  Jong,. and « thirty  feet  wide,  has 
been  known  to  yield  one  Jtondred  jars  of  oil,  or 
to  the  V9lue  of  a  thousand  francs.  The  Indians 
rwiove  the  eartii  with  their  own  hands ;  they 
place  the  eggs  they  have  collected  in  small  bas- 
kets, called  mappiriy  carry  them  to  the  camp, 
and  throw  them  into  long  troughs  of  wood  filled 
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with  water.  In  these  troUgbs  the  eggs,  forokea 
and  stirred  with  shovels,  remain  exposed  to  the 
Sun,  till  the  yolk,  the  oily  part,  which  swims  on 
the  surfiEU^e,  has  time  to  inspissate.  As  fast  as 
this  oily  part  is  collected  on  the  sur&ce  of  the 
water,  it  is  taken  off,  and  boiled  over  a  quick 
fire.  This  animal  oil,  JAdlfld  ^mieca  de  tor- 
tugas*y  keeps  the  t^^^fm^^H  ^d>  ^^  propor- 
tion as  it  has  .undergoneiiM|^g^^  ebullition. 
When  well  prepared,  it  is  limpid^^inodorous,  and 
scarcely  yellow.  The  missionaries  compare  it 
to  the  best  oil  of  olives ;  and  it  is  used  not 
merely  to  bum  in  lamps^but  in  dressing  victualSi 
to  which  it  imparts  no  disagreeable  taste.  It  is 
not  easy,  however,  to  procure  oil  of  turtles*  eggs 
quite  pure.  It  has  generally  a  putrid  smelly 
o\i^ng  to  the  mixture  of  eggs,  in  which,  from  the 
prolonged  action  of  the  Sun,  little  tortoises,  hs 
tortuguillos,  are  already  formed.  We  felt  this 
very  disagreeably  at  our  return  from  the  Rio 
Negro,  on  employing  a  fluid  fat,  which  had 
become  brown  and  fetid.  Fibrous  matter  was 
found  collected  at  the  bottom  of  the  vessel;  a 
sign  of  the  impurity  of  the  tortoise-oil. 

I  acquired  some  general  statistical  notions 
on  the  spot,  by  consulting  the  missionary  of 
Uruana,  his  lieutenant,  and  the  traders  of  An- 

*  Tortoise  grease.  The  Tamanack  IndiaoA  call  it  bj  the 
name  of  carapa }  (he  Maypures,  by  the  name  of  timi. 
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gbstur^.  .l%e  shofe  (tf  Uruana  funishes  pn^ 
thousand  botijas*  6r  jars  of  oil  (mantew) 
annually.  The  price  o£  each  jar  at  the  capital 
of  Guiana,  vulgarly  called  Angostura,  is  from 
two  piastres  to  two  and  a  half*  We  may  admit, 
that  the  total  produce  of  the  three  shores,  where 
the  cosecha  or  gathering  of  eggs  is  annually 
made,  is  five  thAsand  hdtijas.  Now  as  two 
hundred  eggs  yiera  oil  enough  to  fill  a  bottle,  of 
limetaj  it  requires  five  thousand  eggs  for  a  jar 
lor  botija  of  oiL  Elstiiiiating  at  one  hundred,  or 
one  hundred  and  sixteai,  the  number  of  eggs, 
that  one  tortoise  produces ;  and  reckoning  that 
one  third  of  these  is  broken  at  the  time  of  laying, 
particularly  by  the  tnad  tortoises  s  we  may  prcr 
isume,  that,  to  obtain  annually  five  thousand 
jars  of  oil,  three  hundred  and  thirty  thousand 
-arrau  tortoises,  the  weight  of  which  amounts  to 
one  hundred  and  sixty-five  thousand  quintals, 
must  come  and  lay  thirty-three  millions  of  eggs 
i>n  the  three  shores  apprc^riated  to  this  harvest. 
The  results  of  these  calculations  are  much  below 
the  truth.  Many  tortoises  lay  only  sixty  or 
seventy  eggs ;  and  a  great  number  of  these, ani- 
mals are  devoured  by  jaguars  at  the  moment 
they  get  out  of  the  water.  The  Indians  bring 
away  a  great  number  of  eggs  to  eat  them  dried 


^  Bach  doiiJB,  oootains  twenty-five  bottles  :  it's  capacity  is 
from  1000  to  1200  cable  inches. 
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in  the  Siln ;  and  they  break  a  cionsi^rable  ntinl^ 
ber  through  carelessness  during  the  gathering. 
The  number  of  eggs  that  «tre  hatched  before  the 
people  can  dig  tbetn  up  is  so  prodigiotis^  that 
near  the  eneampment  ot  Untttna  t  saw  the 
Whole  shore  of  the  Orodnoko  sWartning  with 
Uttle  tortoises  an  inch  In  diameter,  escaping 
with  difficulty  from  the  purMj^ts  of  the  Indian 
children.  If  to  these  considoraticMis  be  addedi 
that  all  the  arraus  do  not  assemble  on  the  three 
shores  of  the  encampments ;  and  that  there  are 
many  that  lay  their  eggs  in  solitude,  and  some 
weeks  later  *,  between  the  mouth  of  the  Oroo- 
noko,  and  the  confluence  of  the  Apure ;  we  must 
admit,  that  the  number  of  turtles,  which  an- 
nually deposit  their  eggs  on  the  banks  of  the 
Lower  Oroonoko,  is  near  a  million.  This  num- 
ber is  very  considerable  for  so  large  an  animal 

*  The  arrcus^  which  lay  their  eggs  before  the  beginning  of 
March  3  for  in  the  same  species  the  more  or  less  freqaeot 
basking  in  tlie  Suu,  the  food,  and  the  peculiar  organizatioo 
of  each  individual,  occasion  differences ;  come  out  of  the 
water  with  the  terekays,  which  lay  in  January  and  February. 
Father  Gumilla  believes  them  to  be  arraus,  that  were  notable 
to  lay  their  eggs  the  preceding  year  I  Ail  that  Father  rGili 
relates  of  the  terekay  (vol.  i,  p.  96,  101,  and  297)  agrees  en- 
tirely with  what  I  learned  from  the  governor  of  the  Otomacks 
of  Uruana,  who  understood  Spanish,  and  with  whom  I  could 
converse.  It  is  difficult  to  find  the  eggs  of  the  terekayiy  be* 
causo  these  animals,  far  from  collecting  In  thousands  on  the 
same  beach,  deposit  their  eggs  as  they  are  scattered  a|x>ot 
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Weighing  half  a  quintal,  and  of  which  the  greater 
^art  is  destroyed  by  men.  In  general  nature 
multiplies  less  the  great  species  of  animals  than 
the  small. 

.  The  labours  of  collecting  the  eggs,  and  pre- 
paring the  oil,  last  three  weeks.  It  is  at  this 
period  only,  that  the  missionaries  have  any  com- 
munication withj|dbe  tK)ast,  and  the  civilised 
neighbouring  countries.  The  monks  of  St.  Fran- 
cis, who  live  South  of  the  cataracts,  come  to  the 
harvest  of  eggs  less  to  procure  oil,  than  to  see, 
as  they  say,  "  white  faces  ;^  and  to  learn,  *^  whe- 
ther the  king  inhabits  the  Elscurial  or  Saint 
Ildefonso,  whether  the  convents  remain  sup- 
pressed in  France,  and  above  all  whether  the 
Turks  continue  to  keep  quiet.'*  These  are  the 
only  subjects,  that  are  interesting  to  a  monk  of 
the  Oroonoko,  and  on  which  the  little  traders  of 
Angostura,  who  visit  the  aicampments,  can  give 
no  very  exact  notions.  In  those;  distant  coun^ 
tries  no  doubt  is  ever  entertained  of  the  news 
brought  by  a  white  man  from  the  capital.  To 
doubt  is  almost  to  reason;  and  how  can  it  be 
otherwise  than  irksome  to  exercise  the  under^ 
standing,  where  people  pass  their  lives  in  com- 
plaining of  the  heat  of  the  climate,  and  the  sting- 
ing of  moschettoes  ?  The  profit  of  the  traders 
in  oil  amounts  to  seventy  or  eighty  per  cent ; 
for  the  Indians  sell  it  them  at  the  price  of  a 
piastre  a  jar  or  boHja,  and  the  expense  of  car- 
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riage  is  not  more  than  two  fifths  of  a  piastre  per 
jar*.  The  Indians,  when  they  go  to  the  cosecba 
cfe  huemsj  bring  away  also  a  considerable  quan- 
tity of  eggs  dried  in  the  Sun^  or  exposed  to  a 
slight  ebullition.  Our  rowers  had  baskets  or 
little  bags  of  cotton  cloth  filled  with  these  eggs. 
Their  taste  is  not  disagreeable,  when  well  pre- 
served. We  were  shown  lai|||;e  shells  of  turtles, 
emptied  by  the  jaguar^tigers.  These  animals 
follow  the  arraus  towaixl  the  beaches,  where  the 
laying  of  the  eggs  is  to  take  place.  They  sur- 
prise them  on  the  sand;  and,  in  order  to  devour 
them  at  their  ease,  turn  them  in  such  a  manner 
that  the  under  shell  is  uppermost.  In  this  si- 
tuation the  turtles  cannot  rise ;  and  as  the  jaguar 
turns  many  more  than  he  can  eat  in  one  night, 
the  Indians  often  avail  themselves  of  bis  cunning 
and  malignant  avidity. 

When  we  reflect  on  the  difficulty  that  the 
naturalist  finds  in  getting  out  the  body  of  the 
turtle  without  separating  the  upper  and  under 
shells,  we  cannot  enough  admire  the  suppleness 
of  the  tiger's  paw,  which  empties  the  double 
armour  of  the  arrau,  as  if  the  adhering  parts  of 

*  First  cost  of  300  botijas,  300  piastres.  Expenses  of  con- 
veyance :  a  boat^  lancha,  with  four  rowers^  and  a  master, 
00  p. :  two  cows,  for  the  food  of  the  rowers  during  two  moollU) 
iO  p. :  cassava^  20  p.  :  petty  expenses  in  the  camp^  30  p. : 
4otal,^420  p.  Tlie  300  botijas  fetch  at  Angostura  from  OOO 
to  760  piastres,  according  to  the  mean  price  of  ten  years. 
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the  muscles  had  been  cut  by  means  of  a  surgioEU 
instrument.  Tlie  jaguar  pursues  the  turtle  quite 
into  the  water,  when  it  is  not  very  deep.  It 
even  digs  up  the  eggs ;  and  together  with  the 
crocodile,  the  herons,  and  the  gallinazo  vulture, 
is  the  most  cruel  enemy  of  the  little  turtles 
recently  hatched.  The  island  of  Pararuma  had 
been  so  much  infested  with  crocodiles  the  pre- 
ceding year,  during  the  harvest  of  eggs,  that  the 
Indians  in  one  night  caught  eighteen,  of  twelve 
or  fifteen  fept  long,  by  means  of  curved  pieces  of 
iron,  baited  with  the  flesh  of  the  manatee.  Be- 
side the  beasts  of  the  forest  we  have  just  namedy 
the  wild  Indians  also  do  much  damage  to  the 
fabrication  of  the  oil.  Warned  by  the  first 
slight  rains,  which  they  call  turtle  rains  {peje 
canepori*)y  they  hasten  to  the  banks  of  the 
Oroonoko,  and  kill  with  poisoned  arrows  the 
turtles,  as  with  the  head  raised,  and  the  paws 
extended,  they  warm  themselves  in  the  Sun. 

Though  the  little  turtles  {tortuguillos)  may 
have  burst  the  shell  of  their  egg  during  the  day^ 
they  are  never  seen  to  come  out  of  the  ground 
but  at  night.  The  Indians  assert,  that  the  young 
animal  fears  the  heat  of  the  Sun.  They  tried 
also  to  show  us,  that  when  the  tortugtiilio  is  car- 
ried in  a  bag  to  a  distance  from  the  shore,  and 

^  lo  the  Tamanack  language,  from  peje,  a  tortoise,  iumI 
canepo,  rain. 
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on  the  beach,  that,  in  going  as  near  the  wind  a§ 
possible,  he  should  reach  at  one  single  tack  the 
middle  of  the  river.    At  the  very  moment  when 
he  was  boasting  of  his  dexterity,  and  the  bold- 
ness of  his  manoeuvre,  the  force  of  the  wind  upon 
the  sail  became  so  great,  that  we  were  on  the 
point  of  going  down.    Our  side  of  the  boat  was 
under  water,  which  entered  with  such  violence, 
that  it  was  up  to  our  knees.     It  passed  over  a 
little  table,  at  which  I  was  writing  in  the  after 
part  of  the  boat.    I  had  some  difficulty  to  save 
my  journal,  and  in  an  instant  we  saw  our  books, 
papers,  and  dried  plants,  all  swimming.     Mr. 
Bonpland  was  lying  asleep  in  the  middle  of  the 
canoe.  Awakened  by  the  entrance  of  the  water, 
and  the  cries  of  the  Indians,  he  judged  of  our 
situation  with  that  coolneiSs,  which  he  always 
displayed  in  the  most  difficult  circumstances. 
The  lee  side  righting  itself  from  time  to  time 
during  the  squall,  he  did  not  consider  the  boat 
as  lost.    He  thought,  that,  were  we  even  forced 
to  abandon  it,  we  should  save  ourselves  by  swim- 
ming,  since  there  was  no  crocodile  in  sight. 
Amid  this  uncertainty,  we  saw  the  cordage  of 
the  sail  suddenly  give  way.     The  same  gust  of 
wind,  that  had  thrown  us  on  our  beam,  served 
also  to  right  us.   We  instantly  laboured  to  bale 
the  boat  with  calebashes ;  the  sail  was  set  afresh; 
and  in  less  than  half  an  hour  we  were  again  in 
^  state  to  proceed.     The  wind  had  abated  a 
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little.  Squalls  alternating  with  dead  calms  are 
very  common  in  that  part  of  the  Oroonoko, 
which  is  bordered  by  mountains.  They  become 
very  dangerous  for  boats  deeply  laden,  and  with- 
out decks.  We  had  escaped  as  by  miracle. 
To  the  reproaches  that  were  heaped  on  our 
pilot  for  having  kept  too  near  the  wind  he  op- 
posed his  Indian  phlegm ;  and  answered  coldly, 
"  that  the  Whites  would  not  want  Sun  enough 
on  those  banks  to  dry  their  papers.^  We  lost 
only  one  book ;  the  first  volume  of  the  Genera 
Plantarum  of  Schreber,  which  had  fallen  into 
the  water.  Such  losses  are  felt  by  those  who 
are  reduced  to  a  small  number  of  works  pf 
science. 

At  the  beginning  of  the  night  we  landed  on  a 
barren  island  in  the  middle  of  the  river,  near  the 
mission  of  Uruana.  We  supped  by  a  beautiful 
moonlight,  and  were  seated  on  large  shells  of 
turtle,  that  were  found  scattered  on  the  beaoh. 
What  delightful  satisfaction  did  we  feel  at  find- 
ing ourselves  thus^  assembled  I  We  figured  to 
ourselves  the  situation  of  a  man,  who  had  been 
saved  alone  from  shipwreck,  wandering  on  these 
desert  shores,  meeting  at  every  step  with  other 
rivers,  that  fall  into  the  Oroonoko,  and  which  it 
is  dangerous  to  pass  by  swimming,  on  account 
of  the  multitude  of  crocodiles,  and  can&e  fishes. 
We  represented  to  ourselves  such  a  man,  awake 
to  the  most  tender  affections  of  the  soul,  igno«<» 

Vol.  jy.  2  k 
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rant  of  the  fate  of  the  companions  of  hid  misfor- 
tune^ and  thinking  more  of  them  than  of  him- 
self. ^  If  we  love  to  indulge  such  melancholy 
meditations^  it  is  because^  when  just  escaped 
from  danger,  we  seem  to  feel  something  like  a 
want  of  strong  emotions.  The  minds  of  each 
of  us  were  full  of  what  we  had  just  witnessed. 
There  are  periods  in  life,  when,  without  being 
discouraged,  the  future  appears  more  uncertain. 
It  was  only  three  days  since  we  had  entered  the 
Oroonoko ;  and  there  yet  remained  three  months 
for  us  to  navigate  rivers  incumbered  with  rocks, 
and  in  smaller  boats  than  that  in  which  we  had 
nearly  perished. 

The  night  was  intensely  hot.  We  lay  upon 
skins  spread  on  the  ground,  not  finding  any 
trees  to  which  we  could  fasten  our  hammocks. 
The  torments  of  the  moschettoes  increased  every 
day ;  and  we  were  surprised  to  find,  that  on  this 
spot  our  fires  did  not  prevent  the  approach  of 
the  jaguars.  They  swam  across  the  arm  of  the 
river  that  separated  us  from  the  main  land. 
Toward  morning  we  heard  their  cries  very  near. 
They  had  come  to  the  island  where  we  passed 
the  night.  The  Indians  told  us,  that,  during 
the  collecting  of  the  turtles'  eggs,  tigers  are 
always  more  frequent  in  those  regions,  and  dis- 
play at  that  period  the  greatest  intrepidity. 

April  the  7th.  We  passed,  on  our  right,  the 
mouth  of  the  great  Rio  Arauca,  celebrated  od 
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account  of  the  immense  number  of  birds  that 
frequent  it;  and,  on  our  left^  the  mission  of 
Uruana^  vulgarly  called  the  Cancepcian  de 
Urbana.  This  small  village^  which  counts  five 
hundred  souls,  was  founded  by  the  Jesuits  about 
the  year  1748,  by  the  union  of  the  Otomack  and 
Caveres  or  Cabre  Indians.  It  is  placed  at  the 
foot  of  a  mountain^  composed  of  detached  blocks 
of  granite.  This  monntmn  I  believe  bears  the 
name  of  Saraguaca.  Heaps  of  stones,  separated 
one  from  the  other  by  the  effect  of  decomposi^ 
tion,  form  caverns,  in  which  we  find  indubitable 
proofs  of  the  ancient  cultivation  of  the  natives. 
Hieroglyphic  figures,  itnd  even  characters  in 
regular  lines,  are  seen  sculptured  there.  I  doubt 
whether  these  characters  bear  any  analogy  to 
Idphabetic  writing*.  We  visited  the  mission  of 
Uruana  at  our  return  from  the  Rio  Negro,  and 
saw  with  our  own  eyes  those  heaps  of  earth 
which  the  Otomacks  eat^  and  which  are  become 
an  object  of  such  lively  discussicm  in  Europe. 

On  measuring  the  breadth  of  the  Oroonoko 
between  the  islands  called  Isla  de  Uruana  and 
IsUjt  de  la  Manteca^  we  found  it,  during^the  high 
waters,  2674  ^f*  toises,  which  make  nearly  four 

^  See  my  moDameDU  of  tKe  aocient  InbabitaDU  of  Ame- 
rica, vol.  iy  (or  fol.  xiiiy  of  the  present  wOrk,)  Eog.  edit. 
p.  168. 

f  Or  5211  metres,  or  6S30Taras. 

2k2 


500 

nautical  miles.  'Htis  is  eight  times  the  breadtli 
of  the  Nile  at  ManfiEdout  and  Syout*^  yet  we 
were  at  the  distance  of  a  hundred  and  ninety- 
four  leagues  from  the  mouth  of  the  Oroonoko. 

The  temperature  of  the  water  at  it*8  surfiacs 
was  27*8°  of  the  centigrade  thermometer,  near 
Uruana.  That  of  the  river  Zara,  or  Ck>ngo,  in 
Africa,  at  an  equal  distance  from  the  equatorf, 
was  found  by  Captain  Tuckey,  in  the  months  of 
July  and  August,  to  be  only  from  23*9^  to  25*6^. 
We  shall  hereafter  see,  that  the  waters  of  tbe 
Oroonoko,  as  well  near  the  banks,  where  they 
flow  beneath  a  thick  8hade,.as  in  the  channdi  in 
the  middle  of  the  river,  rise  to  29*5^4^,  and  never 
sink  below  27'5^§;  but  the  air  also  at  this 
period,  from  April  to  June,  was  generally  be- 
tween 28°  and  30^  in  the  day,  and  at  night  be 
tween  24^  and  26°,  while  in  the  valley  of  Congo 
the  temperature  kept,  from  eight  in  the  mormng 
till  noon,  between  206°  and  26'7°. 

The  western  bank  of  the  Oroonoko  remains 
low  farther  than  the  mouth  of  the  Meta;  while 
from  the  mission  of  Uruana  the  mountains  ap- 
proach the  eastern  bank  more  and  more.  As 
the  strength  of  the  cmTcnt  increases  in  propor- 
tion as  the  river  grows  narrower,  the  progress  of 

•  Giraud,  sur  la  Vallie  d" Egypt,  p.  12, 
i  In  the  southern  hemiflpbere. 
1  As  high  as  23*6''  R. 
S  120*  R. 
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oiir  boat  became  much  slower.  We  continued 
to  ascend  the  Oroonoko  under  sail,  but  the  high 
and  woody  ground  deprived  us  of  the  wind. 
At  other  times  the  narrow  passes  between  the 
mountains,  by  which  we  sailed,  sent  us  violent 
gusts,  but  of  short  duratidtt.*  The  number  of 
crocodiles  augmented  below  the  confluence  of 
the  Rio  Arauca,  particularly  opposite  the  great 
lake  of  Capanaparo,  which  communicates  with 
the  Oroonoko,  as  the  Laguna  de  Cabullarito 
communicates  at  the  same  time  with  the  Oroo* 
jdoko  and  the  Rio  Arauca.  The  Indians  told  us, 
that  the  crocodiles  came  from  the  inlands,  where 
they  had  been  buried  in  the  dried  mud  of  the 
savannahs.  As  soon  as  the  first  showers  awaken 
them  from  their  lethargy,  they  crowd  togetiier 
in  troops,  and  hasten  toward  the  river,  there  to 
disperse  again.  Here,  in  the  equinoctial  zone. 
It  is  the  increase  of  humidity  that  recalls  them 
to  life;  while  in  Georgia  and  Florida,  in  the 
temperate  zone,  it  is  the  augmentation  of  heat, 
that  rouses  these  animals  from  a  state  of  nervous 
and  muscular  debility,  during  which  the  active 
powers  of  respiration  are  suspended,  or  singularly 
diminished.  The  season  of  great  drought,  im- 
perly  called  the  summer  of  the  tcntdd  zone, 
corresponds  to  the  winter  of  the  temperate  zone ; 
and  it  is  a  curious  physiological  phenomenon,  to 
observe  the  alligators  of  North  America  plunged 
into  a  winter  sleep  by  excess  of  cold,  at  the  same 
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period  when  the  crocodiles  of  the  Llanos  begin 
their  siesta,  or  summer  sleep.  If  it  were  pro- 
bable, that  these  animals  of  the  same  family  bad 
heretofore  inhabited  the  same  northern  country, 
we  might  suppose,  that,  in  advancing  toward  the 
equator,  they  feel  the  want  of  repose  after  exer- 
cising their  muscles  for  seven  or  eight  months; 
and  that  they  retain  under  a  new  sky  the  habits^ 
that  appear  to  be  essentially  linked  with  their 
organization. 

Having  passed  the  mouths  of  the  channels, 
that  communicate  with  the  lake  of  Capanapan^ 
we  entered  a  part  of  the  Oroonoko,  where  the 
bed  of  the  river  is  narrowed  by  the  mountains 
of  Baraguan.  It  is  a  kind  of  strait,  reaching 
nearly  to  the  confluence  of  the  Rio  Suapure. 
From  these  granite  mountains  the  natives  here- 
tofore gave  the  name  of  Baraguan  to  that 
part  of  the  Oroonoko,  which  is  comprised  be- 
tween the  mouths  of  the  Arauca  and  the  Atar 
bapo.  Among  savage  nations  great  rivers  bear 
different  denominations  in  the  different  portions 
of  their  course.  The  passage  of  Baraguan  pre- 
sents a  picturesque  scene.  The  granite  rocks 
are  perpendicular.  They  form  a  range  of  moun- 
tains lying  North- West  and  South-East;  and 
the  river  cutting  this  dyke  nearly  at  a  right 
angle,  the  summits  of  the  mountains  appear  like 

*  See  above,  p.  80. 
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separate  peaks.  Their  eleyation  in  general  does 
not  surpass  one  hundred  and  twenty  toises ;  but 
their  situation  in  the  midst  of  a  small  plain^  their 
steep  declivities^  and  their  sides  destitute  of  ve- 
getaticm,  give  them  a  majestic  character.  They 
are  composed  of  enormous  masses  of  granite^  of 
a  parallelopipedal  fig^re^  but  rounded  at  the 
edges^  heaped  one  upon  another.  The  blocks 
are  often  eighty  feet  long,  and  twenty  or  thirty 
broad.  They  would  seem  to  have  been  piled  up 
by  some  external  force,  if  the  proximity  of  a 
rock  identical  in  it's  composition,  not  separated  - 
into  blocks  but  filled  with  veins  *,  did  not  prove, 
that  the  parallelopipedal  form  is  owing  solely  to 
the  action  of  the  atmosphere.  These  veins,  two 
or  three  inches  thick,  are  distinguished  by  a  fine- 
grained quartz  granite,  crossinga  coarsegrained 
granitealmost  porphyritic,  andabounding  infine 
crystals  of  red  feldspar.  I  sought  in  vain  in  the 
Cordillera  of  Bataguan  for  hornblende,  and  those 
steatitic  majuses,  that  characterize  several  gra- 
nites of  the  high  Alps  in  Switzerland. 

We  landed  in  the  middle  of  the  strait  of  Ba- 
ragium,  to  measure  it's  breadth.    The  rocks  pro- 

*  Their  direttion  is  geaeraUy^  bor.  3.  I  also  saw  a  great 
number  of  tbese  veins  following  the  directions  bor.  6 — 11,  in 
(be  winter  harbour  {Puerto  de  invierno)  of  Atures.  These  con^ 
taio  no  vacuities^  no  vestige  of  druses.  They  are,  as  at  Bara- 
gnao,  veins  of  fine-grained  granite  traversing  coarse-grained 
granite. 
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ject  so  much  toward  the  river^  that  I  measured 
with  difficulty  a  base  of  eighty  toises.  I  found 
the  river  eight  hundred  and  eighty-nine  toises 
broad.  In  order  to  conceive  how  this  passage 
bears  the  name  of  a  strait^  we  must  recollect, 
that  the  breadth  of  the  river  from  Uruana  to  the 
junction  of  the  Meta  is  in  general  from  1500  to 
2500  toises.  In  this  place^  extremely  hot  and 
barren,  I  m'easured  two  granitic  summits,  much 
rounded^  one  of  which  was  only  a  hundred  and 
ten^  and  the  other  eighty-five  toises.  There  are 
.higher  summits  in  the  interior  of  the  group,  but 
in  general  these  mountains,  of  so  wild  an  aspect, 
have  not  the -elevation  that  is  assigned  to  them 
by  the  missionaries. 

We  looked  in  vain  for  plants  in  the  clefts  of 
the  rocks,  which  are  as  steep  as  walls,  and  fur- 
nish some  traces  of  stratification  *.  We  found 
only  an  old  trunk  of  aubletia-f-,  with  large  po- 
niform  fruit,  and  a  new  species  of  the  family  of 
the  apocyneaej.  All  the  stones  were  covered 
with  an  innumerable  quantity  of  iguanas  and 


*  In  one  single  place  we  saw  the  granite  of  Baragatn 
stratified  and  divided  into  beds  of  three  inches  thick.  Th« 
direction  of  these  beds  was  N.  20°  W . ;  and  their  dip  85° 
North.East  It  was  coarse-grained  granite,  stratified  likt 
that  of  Las  Trincheras,  and  not  gneiss.  (See  above,  chap^ 
xvi,  p.  1©8.) 

t  Aubletia  tiburba. 

X  Allamanda  saiicifolla. 
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g€c)coe8  with  spreading  and  membranous  fingers. 
These  lizards^  motionless,  the. head  raised,  and 
the  mouth  open,  seemed  to  snek  in  the  heated 
air.  The  thermometer  placed  against  the  rock 
rose  to  50*2^*.  The  soil  sqipeared  undulating, 
from  the  effect  of.  mirage,  without  a  breath  of 
wind  being  felt.  The  Sun  waa  near  the  zenith, 
and  it's  dazzling  lights  reflected  by  the  surface 
of  the  river^  contrasted  with  the  reddish  vapours 
that  enveloped  all  the  surrounding  objects*  How 
vivid  is  the  impression  produced  by  the  calm  of 
nature,  at  noon,  in  these  burning  climates!. 
The  beasts  of  the  forests  retire  to  the  thickets ; 
the  birds  hide  themselves  beneath  the  foliage  of 
the  trees,  or  in  the  crevices  of  the  rocks.  Yet, 
amid  this  apparent  silence,  when  we  lend  an  at- 
tentive ear  to  the  most  feeble  sounds  transmitted 
by  the  air,  we  hear  a  dull  vibration,  a  continual 
murmur,  a  hum  of  insects,  that  fill,  if  we  may 
use  the  expression,  all  the  lower  strata  of  the  air. 
Nothing  is  better  fitted  to  make  man  feel  the 
extent  and  power  of  organic  life.  Myriads  of 
insects  creep  upon  the  soil,  and  flutter  round  the 
plants  parched  by  the  ardour  of  the  Sun.  A 
confused  noise  issues  from  every  bush,  from  the 
decayed  trunks  of  trees,  from  the  clefts  of  the 
rock,  and  from  the  ground  undermined  by  the 
lizards,  millepedes,  and  cecilias.    These  are  so 

a 


many  voices  proclaiming  to  na^  'iiiat  aD  nature 
breathes ;  and  that,  undor  a  thooaand  [difiereat 
forma,  life  ia  diffoaed.  thnmghont  the  cracked 
and  dnaty  ami,  aa  well  as  in  the  boaom  of  the 
watery  and  in  the  air  that  drottlateaaranndns. 

Hie  aenaationa,  which  I  here  recalled  to  nundi 
are  not  onknown  to  thoae,  who,  withoat  having 
advanced  to  the  eqaatcnr,  have  viaited  Italy, 
Spain^  or  IS^gypt.  That  contraat  of  motion  and 
ailence,  that  aspect  of  nature  at  once  calm  and 
animated,  strikes  the  imaginatiim  of  the  travd- 
ier,  when  he  enters  the  basin  of  the  Mediterra- 
nean, within  the  xone  of  olivea,  dwarf  palma,  aad 
date-trees. 

We  passed  the  night  on  the  eastern  bank  of 
the  Oroonoko,  at  the  foot  of  a  granitic  luU. 
Near  this  desert  spot  was  formerly  seated  the 
mission  of  San  Regis.  We  could  have  wished 
to  find  a  spring  in  the  Baraguan.  The  water  of 
the  river  had  a  smell  of  musk,  and  a  sweetish 
taste  extremely  disagreeable.  In  the  Oroonoko, 
as  well  as  in  the  Apure^  we  are  struck  with  the 
difference,  that  the  various  parts  of  the  river  ex- 
hibit near  the  most  barren  shore.  The  water  is 
sometimes  very  potable,  and  sometimes  seems  to 
be  loaded  with  gelatinous  matter.  ^*  It  is  the 
bark^  (the  coriaceous  covering)  ^^  of  the  putrified 
cayman,  that  is  the  cause,**  say  the  natives. 
^^  The  more  aged  the  cayman,  the  more  bitter 
Jus  barky    I  have  no  doubt,  that  the  carcasses 
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of  these  large  reptiles^  those  of  the  manatees^ 
which  weigh  five  hundred  pounds,  and  the  pre- 
sence of  the  porpoises  (torinas)  with  their  muci-^ 
laginous  skin,  may  contaminate  the  water,  es- 
pecially in  the  creeks,  where  the  river  has  little 
velocity.  Yet  the  spots,  where  we  found  the 
most  fetid  water,  were  not  always  those,  where 
dead  animals  were  accumulated  on  the  beach. 
When,  in  such  ardent  climates,  where  we  are 
constantly  tormented  by  thirst,  we  are  reduced 
to  drink  the  water  of  a  river  at  the  temperature 
of  27""  or  28^  it  were  to  be  wished  at  least,  that 
water  so  hot,  and  so  loaded  with  sand,  should  be 
free  from  smell. 

April  the  8th.  We  passed  the  mouths  of  the 
Suapure,  or  Sivapuri,  and  the  Caripo,  on  the 
East ;  and  that  of  the  Sinaruco  on  the  West. 
This  last  river  is,  next  to  the  Rio  Arauca,  the 
most  considerable  between  the  Apure  and  the 
Meta.  The  Suapure,  ftiU  of  little  cascades,  is 
celebrated  among  the  Indians  for  the  quantity 
of  wild  honey,  which  the  forests  in  it*s  neigh- 
bourhood afford.  The  meliponse  there  suspend 
their  enormous  hives  to  the  branches  of  trees. 
Father  Gili  navigated  in  1766  on  the  Suapure, 
and  on  the  Turiva,  which  fells  into  it.  He  there 
found  tribes  of  the  nation  of  Areverians.  We 
passed  the  night  a  little  below  the  island  Maca- 
pina. 

April  the  9th.  We  arrived  early  in  the  mom- 
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\ng  at  the  beach  of  Pararuma,  where  we  found 
an  encampment  of  Indians^  similar  to  that  we 
had  seen  at  the  Boca  de  la  Tartuga.  They  had 
assembled  to  search  the  sands,  collect  the  tur- 
tles' eggs,  and  extract  the  oil;  but  they  had  un- 
fortunately made  a  mistake  of  several  days. 
The  little  turtles  *  had  come  out  of  their  shells, 
before  the  Indians  had  formed  their  camp.  Ac- 
cordingly the  crocodiles  and  the garsses,a,  species 
of  large  white  herons,  had  availed  themselves  of 
the  delay.  These  animals,  alike  fond  of  the 
flesh  of  the  young  turtles,  devour  an  innumera- 
ble quantity.  They  fish  during  the  night,  for 
the  tortuguillos  do  not  come  out  of  the  earth,  to 
gain  the  neighbouring  river,  till  after  the  even- 
ing twilight.  The  zamuro  vultures -f-  are  too 
indolent  to  hunt  after  sunset.  They  stalk  around 
the  shores  in  the  day :  alight  in  the  midst  of  the 
Indian  encampment,  to  steal  provision ;  and 
often  find  no  other  means  of  satisfying  their  vo- 
racity, than  by  attacking  young  crocodiles  of 
seven  or  eight  inches  long,  either  on  the  land, 
or  in  water  of  little  depth.  It  is  curious  to  see 
the  address,  with  which  these  little  animals  de- 
fend themselves  for  some  time  against  the  vul- 
tures. As  soon  as  they  perceive  them,  they  riuse 
themselves  on  their  fore  paws,  bend  their  back, 

*  Las  tortuguiilos. 
+  Sec  above,  chap,  viii,  toI.  iii^  p.  20-5. 
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and  lift  up  the  head^  opening  their  wide  jaws. 
They  turn  continually,  though  slowly,  toward 
their  enemy,  to  show  him  their  teeth,  which; 
even  when  the  animal  is  recently  come  out  of 
the  egg,  are  already  very  long  and  sharp.  Often 
while  one  of  the  zamuroes  attracts  the  whole  at- 
tention of  a  young  crocodile,  another  seizes  so 
favourable  an  opportunity  for  an  unforeseen  at- 
tack. He  pounces  on  the  crocodile,  grasps  it  by 
the  neck,  and  bears  it  off  to  the  higher  regions 
of  the  air.  We  had  an  opportunity  of  observing 
this  manoeuvre  during  several  mornings,  at  the 
town  of  Mompex*,  where  we  had  collected  more 
than  forty  crocodiles,  that  had  been  fifteen  or 
twenty  days  hatched,  in  a  spacious  court  sur- 
rounded by  a  wall. 

We  found  among  the  Indians  assembled  at 
Pararuma  some  white  men,  who  had  come  from 
Angostura  to  purchase  the mantecade tortuga. 
After  having  wearied  us  for  a  long  time  with 
their  complaints  of  the  ^^  bad  harvest,**  and  of 
the  mischief  done  by  the  tigers  among  the  tur- 
tles, at  the  moment  of  laying  their  eggs,  they 
conducted  us  beneath  an  ajoupa,  that  rose  in  the 
centre  of  the  Indian  camp.  We  there  found  the 
missionary-monks  of  Carichana  and  the  Cata- 
racts seated  on  the  ground,  playing  at  cards, 
and  smoking  tobacco  in  long  pipes.  Frpm  their 

*  On  the  border!  of  th^  riyer  M^gdnlena. 
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ample  blue  garments^  their  shorn  heads^  and 
their  long  beards^  we  might  have  taken  them 
for  natives  of  the  'East.  These  poor  priests  re- 
ceived us  in  the  most  affectionate  manner,  giv- 
ing us  every  kind  of  information  necessary  for 
the  continuation  of  our  voyage.  They  had  suf- 
fered from  tertian  fevers  for  some  months ;  pale 
and  emaciated,  they  easily  convinced  U8,  that  the 
countries  we  were  going  to  visit  were  not  with- 
out danger  to  the  health  of  travellers. 

The  Indian  pilot,  who  had  brought  us  from 
^San  Fernando  de  Apure  as  &r  as  the  shore  of 
Paranima,  was  unacquainted  with  the  passage 
of  the  rapids  *  of  the  Oroonoko,  and  would  not 
undertake  to  conduct  our  bark  any  farther. 
We  were  obliged  to  conform  to  his  will.  Hap- 
pily for  U6,  the  missionary  of  Carichana  con- 
sented to  sell  us  a  fine  canoe  at  a  very  moderate 
price:  and  Father  Bernardo  Zea,  missionary  of 
the  Atures  and  Maypures  near  the  great  cata- 
racts, offered,  though  ill,  to  accompany  us  as  far  as 
the  frontiers  of  Brazil.  The  number  of  natives^ 
who  assist  in  passing  boats  through  the  Raudales 
is  so  small,  that,  but  for  the  presence  of  the 
monk,  we  should  have  risqued  spending  whole 
weeks  in  these  humid  and  unhealthy  regions. 
On  the  banks  of  the  Oroonoko,  the  forests  of  the 
Rio  Negro  are  considered  as  a  delicious  spot. 

*  Little  cascades^  chorros,  raudalitos. 
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The  air  is  iildeed  cooler  and  more  healthful. 
The  river  is  free  from  crocodiles ;  you  can  bathe 
without  apprehension^  and  by  night  as  well  lis 
by  day  are  less  tormented  by  the  stings  of  insects 
than  in  the  Oroonoko.  Father  Zea  hoped  to 
reestablish  his  health  by  visiting  the  missions  of 
Rio  Negro.  He  talked  of  those  places  with  that 
enthusiasm^  which  is  felt  in  all  the  colonies  of 
the  continent  for  every  thing  far  off. 

The  assemblage  of  Indians  at  Pararuma  again 
excited  in  us  that  interest^  which  every  where 
attaches  man  in  a  cultivated  state  to  the  study 
of  men  in  a  savage  condition^  and  the  successive 
developement  of  his  intellectual  faculties.  How 
difficult  to  recognize  in  this  infancy  of  society, 
in  this  assemblage  of  dull,  silent^  inanimate 
Indians,  the  primitive  character  of  our  species! 
Human  nature  is  not  here  displayed  with  those 
features  of  artless  simplicity,  of  which  poets  in 
every  language  have  drawn  such  enchanting 
pictures.  The  savage  of  the  Oroonoko  appeared 
to  us  to  be  as  hideous  as  the  savage  of  the  Mis- 
sisippi,  described  by  that  philosophical  traveller*^ 
who  best  knew  how  to  paint  man  under  different 
climates.  We  are  eager  to  persuade  ourselves, 
that  these  natives,  crouching  before  the  fire,  or 
seated  on  large  shells  of  turtles,  their  bodies 
covered  with  earth  and  gease,  their  eyes  stu- 

*  Mr.  de  Volney. 


pidly  fixed  for  whole  hours  on  the  beverage  they 
are  preparing,  far  from  being  the  primitive  type 
of  our  species,  are  a  degenerate  race,  the  feebk 
remains  of  nations,  whp,  after  having  been  long 
dispersed  in  the  forests,  are  replunged  into  bar- 
barism. 

Red  paint  being  in  some  sort  the  only  cloth-, 
ing  of  the  Indians,  two  kinds  may  be  distin- 
guished among  them^  according  as  they  are 
more  or  less  affluent.  The  common  decoration 
of  the  Car  ibbees,  the  Otomacks,  and  the  Jara  roes, 
is  onoto^,  called  by  the  Spaniards  achate,  and 
by  the  planters  of  Cayenne  rocou.  It  is  the  co* 
louring  matter  extracted  from  the  pulp  of  the 
bixa  orellana-f-.  The  Indian  women  prepare  the 
onoto  by  throwing  the  seeds  of  the  plant  into  a 
tub  filled  with  water.  They  beat  this  water  for 
an  hour,  and  then  leave  it  to  deposit  tranquilly 
the  colouring  fecula,  which  is  of  an  intense  brick- 
red.  After  having  separated  the  water,  they 
take  out  the  fecula,  dry  it  between  their  hands, 
knead  it  with  oil  of  turtles'  eggs,  and  form  it 

*  Properly  anoto.  This  trord  belongs  to  the  Tamanack 
Indiaos.  The  Majpares  call  it  wajepa.  The  Spanish  mis- 
sionaries say  onotarse,  to  rab  the  skin  with  anotto,  to  onoto 
oneself. 

t  Even  the  word  bixa,  adopted  by  botanists,  is  derived 
from  the  ancient  language  of  Haiti,  or  of  the  island  of  St 
Domingo.  Rocou,  the  terra  commonly  used  by  the  French, 
is  derived  from  the  Brazilian  word,  urucu. 
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into  round  cakes  of  three  or  four  ounces  weight. 
When  turtles'  oil  is  wanting,  some  nations  mix 
with  the  anoto  the  fat  of  the  crocodile. 

Another  pigment,  much  mare  valuable,  is  ex- 
tracted from  a  plant  of  the  family  of  the  bigno* 
niae,  which  Mr.  Bonpland  has  made  known  by 
the  name  of  bignonia  chica  *.  The  Tamanacks 
call  it  craviri ;  the  Maypures,  chirraviri.  It 
climbs  up  and  clings  to  the  tallest  trees  by  the 
aid  of  tendrils.  It's  bilabiate  flowers  are  an  inch 
long,  of  a  fine  violet  colour,  and  disposed  by 
twoes  or  threes.  The  bipinnate  leaves  become 
reddish  in  drying.  The  fruit  is  a  pod,  filled 
with  winged  seeds ;  and  is  two  feet  long.  This 
.bignoniaceous  plant  grows  spontaneously,  and  in 
great  abundance,  near  Maypures ;  and  in  going 
up  the  Oroonoko,  beyond  the  mouth  of  the  Gu^ 
viara,  from  Santa  Barbara  to  the  lofty  mountain 
of  Duida,  particularly  near  Esmeralda.  We 
also  found  it  on  the  banks  of  the  Cassiquiare. 
The  red  pigment  of  chica  is  not  obtained  from 
the  fruit,  like  the  onoto^  but  from  the  leaves  ^ 
macerated  in  water.  The  colouring  matter 
separates  in  the  form  of  a  light  powder.  It  is 
collected,  without  being  mixed  with  turtles'  oil, 
into  little  loaves  eight  or  nine  inches  long,  and 
from  two  to  three  high,  rounded  at  the  edges, 

*  Plantea  Equinoxiales,  vol.  i,   p.  108,  pi.  xxxi.       GiU^ 
Saggio,  vol.  i,  p.  218. 
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These  toares^  when  heated,  emit  an  agr^eafcie 
smell  of  benzoin.  Wfa^n  the  ckied  i§  svbject^ 
to  distillation^  it  jieldi^  ho  sensible  traices  of  am-* 
RKmia.  It  id  not^  Kke  indigo,  a  substance  eom- 
bined  wilih  azot.  It  distolves  slightly  in:  sul* 
phuric  and  muriatic  aoids^  aiBid  ev^n  in  idkalis. 
6#0Q«4  with  oil,  thef  chiea  fiirnMied  a  redooloniV 
that  has  a  tint  of  lake.  Afiplied  on  wdoly  it 
iirlgbt  be  conforinded  with  madlder  red^  There 
id  so  dfdtrbt/  that  the  ehica,*  unknowti  hi  £1^x4)0 
before  onr  travels,  may  be  eksfioyeA  usefoUy  iff 
the  mtli.  T&e  naftions  ott  ihe  OroMieke^  by 
whom  tfaris  pigmtat  is  best  prepated^  ato  the 
Salivas^  the  Gnipuiidves^  *,  the  Caveres^  and  t&e 
Pir^oas.  The  prcwesses  of  iilfu^oB*  and  imeerar- 
tion  are  iti  general  vefr^  <bom»oR  aniong  all  the 
natkms  ori  the^  Oroonoko.  Thus  the  M«ypilres 
carry  on  a  trStde  6f  barter  with  flbe  little  loaves 
ofpuruniay  which  is  a  vegetable  fecula^  dried  in 
the  mariner  of  hidigoy  aiifd  yielding  a.  ver^  pcr- 
maneilt  yellow  colour.  *The  chemistry  of  tkt 
mvmge  is  reduced  to  the  ^repafa;tiorvof  pigments^ 
that  of  poisons,  and  tlie  dulci/iccftianf  of  the  amy- 
lacebus  r«k5t«y  which  the  aroides  and  the  enphor* 
biaceou^  plants  aiford'. 

The  greater  part  of  Ih^  Mis^ona^ieiB  of  th(f 
Upp^r  awl  LoWefOroono^Kty  permit  ^e  IifcHM^ 
of  their  missions  to  paint  their  skins.  It  is  pain- 

♦  Or  Guaypunavcs ;  they  call  thcrn^eh-ei  UipfUnavi, 
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fill  to  add^  that  some  of  them  speculate  on  this 
state  of  nudity  of  the  tiatives.  In  their  huts, 
pompously  called  convent  as  *y  I  have  often  seen 
stores  of  chica,  which  they  sold  as  high  as  four 
francs  the  cake  (turta).  To  form  a  just  idea  of 
the  extravagance  of  the  decoration  of  these  naked 
Indians,  I  must  observe,  that  a  man  of  large 
stature  gains  with  difficulty  enough  by  the  la- 
bour of  a  fortnight,  to  procure  in  exchange  the 
chica  necessaiy  to  paint  himself  red.  Thus  as 
we  say  in  temperate  climates  of  a  poor  man, 
'^  he  has  not  entiugh  to  clothe  himself,"  you  hear 
the  Indians  of  the  Oroonoko  say,  *^  that  man  is 
so  poor,  that  he  has  hot  enough  to  paint  {s'onoter^ 
se  majepaifer)  half  his  body."  The  little  trade  in 
chica  is  carried  on  chiefly  with  the  tribes  of  the 
Lower  Oroonokp,  whose  eountry  does  not  pro- 
dtice  the  plant  that  furnishes  this  much  valued 
substance.  The  Caribbees  and  the  Otomacks 
paint  only  the  bead  and  the  hair  with  chica,  but 
the  Salivas  possess  this  pigment  in  sufficient 
abundance,  to  cover  flieir  whole  bodies.  When 
the  missionaries  send  on  their  own  account  small 
cwrgo&s  of  cacao,  tobacco,  and  chiquichiqui^ 
from  the  Rio  Negro  to  Angostura,  they  always 
add  iskmie  cakes  of  chica,  as  being  articles  of 

*  In  the  missions,  the  parsonage  house  beafs  the  name  ot 
convent;  it  is  la  casa  del  padre. 

f  Bi6pe8  niarfe  wit&  the  petioleff  of  a  piallAr-tree  wtdk  pin- 
Dttfe  leaves,  of  which  we  shall  speak  in  the  sequel. 
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merchandize  in  great  request.  Some  persons  of 
European  race  employ  this  red  fecula^  diluted  ia 
water,  as  an  excellent  diuretic. 

The  custom  of  painting  is  not  equally  ancient 
among  all  the  tribes  of  the  Oroonoko.  It  has  in- 
creased since  the  time  when  the  powerful  nation  of 
the  Caribbees  nmde  frequent  incursions  into  those 
countries.  The  victors  and  the  vanquished  were 
alike  naked;  and  to  please  the  conqueror  it  was 
necessary  to  paint  like  him^  and  to  assume  bis 
colour.  The  influence  of  the  Caribbees  has  now 
ceased,  and  they  remain  circumscribed  between 
the  rivers  Carony,  Cuyuni,  and  Pftraguamnzi; 
but  the  Caribbean  fashion  of  painting  the  whole 
body  is  still  preserved.  The  custom  has  sur- 
vived the  conquest. 

Does  the  use  of  the  onoto  and  chica  derive  it's 
origin  from  the  desire  of  pleasing,  and  the  taste 
for  ornament,  so  common  among  the  most  sa- 
vage nations?  or  must  we  suppose  it  to  be 
founded  on  the  observation,  that  these  colouring 
and  oily  matters,  with  which  theskinisplastered, 
preserve  it  from  the  sting  of  the  moschettoes? 
I  have  often  heard  this  question  discussed  in 
Europe;  but  in  the  missions  of  the  Oroonoko, 
and  wherever  within  the  tropics  the  air  is  filled 
with  venomous  insects,  the  inquiry  would  appear 
at  best  idle.  The  Caribbee  and  the  Saliva,  who 
are  painted  red,  are  not  less  cruelly  torment^ 
by  the  moschettoes  and  the  zancudoeSy  than  tbe 
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Indians  whose  bodies  are  plastered  with  no 
colour.  The  sting  of  the  insect  causes  no  swell- 
ing  in  either ;  and  scarcely  ever  produces  those 
little  pustules,  which  occasion  such  smarting  and 
itching  to  Europeans  recently  disembarked. 
But  the  Native  and  the  White  suffer  equally 
from  the  sting,  till  the  insect  has  withdrawn  it's 
sucker  from  the  skin.  After  a  thousand  useless 
essays,  Mr.  Bonpland  and  myself  tried  the  ex- 
pedient of  rubbing  our  hands  and  arms  with 
the  fat  of  the  crocodile,  and  the  oil  of  turtles' 
^&&s ;  but  we  never  felt  the  least  relief,  and 
were  stung  as  before.  I  am  not  ignorant,  that 
the  Laplanders  boast  of  oil  and  fat  as  the  most 
useful  preservatives ;  but  the  insects  of  Scandi- 
navia are  not  of  the  same  species  as  those  of  the 
Oroonoko.  The  smoke  of  tobacco  drives  away 
our  gnats,  while  it  is  employed  iit  vain  against 
the  zancudoes.  If  the  application  of  fat  and  as- 
tringent *  substances  preserved  the  unhappy  in- 
habitants of  these  countries  from  the  torment  of 
insects,  as  Father  Gumilla  pretends,  why  has 
not  the  custom  of  painting  the  skin  become 
general  on  these  very  banks  ?  Why  do  so  many 
naked  -f*  natives  paint  only  the  face,  though  liv- 

*  The  palp  of  the  auotta,  and  even  the  chioa^  are  astririgcDt 
:ancl  slightly  purgative. 

t  The  OuaypunaveB,  the  CaFeres,  the  Guahibes.  V 
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ing  in  the  neigbbourbood  of  those  *  who  pamt 
the  whole  body  ? 

We  ai'e  struck  with  the  observation,  that  the 
Indians  of  the  Oroonoko,  like  the  natives  of 
North  America,  prefer  the  substances  that  yield  a 
red  colour  to  every  other.  Is  this  predilection 
founded  on  the  facility,  with  which  the  savage 
procures  ocbrey  earths,  or  the  colouring  fecola 
of  anotta,  and  of  chica  ?  I  doubt  this  much. 
Indigo  grows  wild  in  a  great  part  of  Equinoctial 
America.  This  plant,  like  so  many  other  legu- 
minous plants,  would  have  furnished  the  natives 
abundantly  with  pigments  to  colour  themselves 
blue  like  the  ancient  Britons  -f*.  Yet  we  see  no 
American  tribe  painted  with  indigo.  It  appears 
to  me  probable,  as  I  have  already  hinted  above, 
that  the  preference  given  by  the  Americans  to 
the  red  colour  is  generally  founded  on  the  ten- 
dency, which  nations  feel  to  attribute  the  idea  of 
beauty  to  whatever  characterizes  their  national 
physiognomy.  Men  whose  skin  is  natursdly  of 
a  brownish  red,  love  a  red  colour.     If  thev  be 

'  ml 

born  with  a  forehead  little  raised,  and  the  head 
flat,  they  endeavour  to  depress  the  forehead  of 

♦  The  Caribbees,  the  Salives,  the  Tamanacks,  and  the 
Maypures. 

t  The  half-clad  nations  of  the  temperate  zone  often  paint 
their  skin  of  the  same  colour,  as  that  with  which  their  clothes 
are  dd^* 
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tbeir  children.  If  tliey  be  iliatiDgttisbe4  from 
other  nations  by  a  tfaim  beard^  tkay  try  to  eradir 
cate  the  few  hairs^  that  natane  has  given  them. 
They  think  themselvefi  embellished inpropertion 
as  they  heighten  the  ^haraeterislic  maiiosof  tfarir 
race,  or  of  their  national  coQforniaiticNsi. 

We  were  iSiirprlBed  to  «ee^  that^  iipi  the  ipamp  of 
I^ranima,  the  «womea  6ur  ji^d¥aii«ed  ia  y^eais 
were  more  occupied  with  their  jprnaments  than 
the  youngest  wom^n.  We  saw  aa  Indism  wo- 
man of  the  nadcm  of  the  Otomacks  enplc^^g 
two  of  her  daugiiters  in  the  opemtion  of  nibbii^g 
her  l\air  with  l^e  (Oil  jof  tartles*  eggs,  aad  paJAt- 
ipg  her  ibQok  with  anoto  and  cMruto.  The  MiMr 
meat  consisted  of  a  «ort  .of  lattice  ^orfc  ^mc^d 
4»f  black  iines  croseing  ^eadb  iptfaer  jw  j^  iteA 
ground.  Eadi  little  aquare  hud ^a  blacik  .d9t  m 
iljae  centre,  ft  was  a  iwoik  of  ^ere^ble  patienQ^f 
We  returned  from  awry  longherbcmsBattion^aJiii 
the  paSntipg  was  <iot  hadf  fiiiaidiadt  TM»  iter 
seari^h  of  on^ament  seems  the  quxre  sangular, 
•when  we  refleot,  that  the  figures  and  mank^  une 
iiot  produced  by  the  process  jof  iaioaivgy  but 
that  paintings  exgouted  w4t|i  so  much  c^^^  9nte 

Americana)  however  resists  a  long  time  the  action  of  water, 
as  we  found  with  regret,  having  one  day,  in  sport  with  the 
Jto4i?«*^  4i«W<J  .9^  fepe?  Jk)  beipArj^cd  .with.^pts  and  ^trgkes 
of  ^imtq.  Mm  we  H^Tfi^  to  APf  wt»»^  ^n  ^?  J^^^ 
of  Europeans,  tliese  marks  wqr^r^tiU  y.isihlc.  * 
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efTaced,  if  the  Indian  expose  himself  imprrij 
dently  to  a  violent  shower.  There  are  some 
nations^  that  paint  only  to  celebrate  festivals ; 
others  are  covered  with  colour  during  the  whole 
year :  and  the  latter  consider  the  use  of  onoto 
as  so  indispensable,  that  both  men  and  women 
would  perhaps  be  less  ashamed,  to  present  them- 
selves without  a  guayuco^  than  destitute  of 
paint.  These  guayucoes  of  the  Oroonoko  are 
partly  bark  of  trees,  and  partly  cotton  cloth. 
Those  of  the  men  are  broader  than  thoise  worn 
by  the  women,  who,  the  missionaries  say,  have 
in  general  a  less  lively  feeling  of  modesty.  A 
similar  observation  had  been  already  made  by 
Christopher  Columbus.  Must  we  not  attribute 
this  indifference,  this  want  of  delicacy  in  women 
belonging  to  nations  of  which  the  manners  are 
not  much  depraved,  to  that  rude  state  of  slaverj^ 
to  which  the  sex  is  reduced  in  South  America  by 
the  men's  injustice  and  the  abuse  of  power? 

When  we  speak  in  Europe  of  a  native  of  Guy- 
ana, we  figure  to  ourselves  a  man,  whose  head 
and  waist  are  decorated  with  fine  feathers  of  the 
macaw,  the  toucan,  the  tanager,  and  the  hum- 
ming bird.  Our  painters  and  sculptors  have 
long  since  regarded  these  ornaments  as  the  cha- 


*  A  word  of  the  Caribbean  language.  The  /^ertzoma  of  the 
Indians  of  the  Oroonoko  is  rather  a  band  than  an  aprod. 
See  above,  vol.  iii,  p.  231,  232. 
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racteristic  marks  of  an  American.  We  were 
surprised  at  not  finding  in  the  Chayma  missions^ 
in  the  encampments  of  Uruana  and  of  Pararuma, 
I  might  almost  say  on  all  the  shores  of  the 
Oroonoko  and  the  Cassiquiare^  those  fine  plumes^ 
those  feathered  aprons^  which  are  so  often  brought 
by  travellers  from  Cayenne  and  Demerary, 
These  tribes  for  the  most;  part^  even  those  whose 
intellectual  faculties  are  the  most  expanded^  who 
cultivate  alimentary  plants^  and  know  how  to 
weave  cotton,  are  altogether  as  naked*,  as  poor, 
and  as  destitute  of  ornaments,  as  the  natives  of 
New  Holland.  The  excessive  heat  of  the  air, 
the  profuse  perspiration  in  which  the  body  is 
bathed  at  every  hour  of  the  day  and  a  great  part 
of  the  night,  render  the  use  of  clothes  insupport- 
able. Their  objects  of  ornament,  and  particu- 
larly their  plumes  of  feathers,  are  reserved  for 
dances  and  solemn  festivals.  The  plumes  worn 
by  the  Guaypunaves-f  are  the  most  celebrated 
for  their  choice  of  the  fine  feathers  of  manakins 
and  parrots. 

The  Indians  are  not  always  satisfied  with  one 
colour  uniformly  spread :  they  sometimes  imitate 
in  the  most  whimsical  manner,  in  painting  their 

*  For  instance^  the  Macoes  and  the  Piraoas.  The  Carib- 
bees  must  be  excepted,  whose  perizoma  is  a  cottOD  cloth,  to 
broad,  that  it  might  cover  the  shoaiders. 

"f  These  came  origiDall^  from  the  baoks  of  the  Inirida,  one 
of  the  rivers  that  fail  into  the  Giiaviare. 
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iskin,  the  foFtn  oif  European  garments.  We  onr 
6ome  at  PM-a>ruma^  who  were  painted  witjb  a 
blue  jaeket  and  black  buttons.  The  siissioD* 
aries  related  to  us^  that  the  Gruaynaves  ^  the 
Rio  Caura  are  aeeustomed  to  ^tain  then* 
fselves  red  with  anotta,  and  to  make  broad 
transverse  stripes  on  the  body,  on  whieb  they 
stick  spangles  of  silvery  mica.  Seen  at  a  dis- 
tance, these  naked  men  appear  to  be  dressed  is 
laced  clothes.  If  painted  nations  had  been  ex- 
amined with  the  same  6d;tention  as  clothed  wh 
tions,  it  would  have  been  perceived.  Chat  die 
most  fertile  imagination,  and  the  most  mutable 
caprice,  have  created  the  fashions  of  palati9g,as 
well  as  those  of  garments. 

Painting  and  tatooing  are  not  rsestrained  io 
either  of  the  two  worlds  to  one  race,  or  one 
zone  only.  These  kinds  of  ornaments  are  most 
common  among  the  Malay  and  American  races; 
but  in  the  time  of  the  Romans  they  existed  also 
among  the  white  race  in  the  North  of  Europe. 
As  the  most  picturesque  garments  and  modes  of 
dress  are  found  in  the  Grecian  Archipelago,  and 
Western  Asia,  so,  the  type  of  beauty  in  pai«ting 
and  tatooing  is  displayed  by  the  islanders  of  the 
South  Sea*.  Some  clothed  nations  still  paint 
their  hands^  their  nails, and  their  faces.  It  would 
seem,  that  painting  is  tjhen  copfiijed  to  those 
parts  of  the  body,  that  remain  u^pv^red  ^  wid 

*  In  the  Archipelago  of  Mendosa's  islands. 
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'  Itrfaile  rougjBy  which  recalls  to  mind  the  savage 
jBtate  of  man^  disappears  by  degrees  in  Europe^ 
(in  some  townfi  of  the  prpvince  of  Peru)  the 
ladies  think  they  embdlish  their  delicate  nad 
white  skins,  by  coyering  them  with  colouring 
vegetable  matter,  starch,  whites  of  eggs,  and 
flour.  After  having  lived  a  long  time  among 
men  painted  with  anotta  and  chicM,  we  are  jsin- 
gidarly  struck  with  these  remjains  of  aneient 
barbarism,  retained  amid  all  the  usages  of  ei^ril- 
ization. 

The  encampment  at  Pararuma  afforded  us  an 
opportunity  of  examining  fw  the  first  time  seve- 
ral animals  alive,  which  till  then  we  had  seen 
only  in  the  collections  of  Europe.  These  little 
animals  form  a  branch  of  commerce  for  the  mis- 
sionaries. They  exchange  tobacco,  the  resin 
called  mojd,  the  pigment  of  chica,  gallito^  (rock 
manakins),  orange  pionkeys,  capuchin  monkeys, 
and  other  species  of  monkeys  in  great  request  on 
the  icoast,  for  cloth,  nails,  hatchets,  fish rhooks, 
and  pins.  The  productions  of  the  Oroonoko 
ace  bought  at  a  low  price  of  the  Indians,  who 
live  in  dependence  on  the  monks ;  and  these 
isanie  Indians  purchase  of  the  monks  at  a  very 
high  price,  and  with  the  money  they  have  gained 
at  the  kearvest  qf  eggs,  fishing  and  gardening 
imfdements.  We  made  the  acquisition  of  several 
i^imals,  which  we  kept  with  us  throughout  the 
rest  pf  our  voyage  on  the  river,  qnd  studied  tbdr 
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kkianners.  I  have, published  these  observationd 
in  another  work^  and  in  order  to  avoid  treatmg 
twice  on  the  same  subject,  I  shall  here  confine 
myself  to  the  most  succinct  observations^  adding 
the  notes  I  have  since  found  scattered  amoi^ 
my  journals. 

The  galUtoes^  or  rock  manakins^  that  are  sold 
at  Pararuma,  in  pretty  little  cages  made  of  the 
footstalks  of  palm-leaves,  are  infinitely  more 
rare  on  the  banks  of  the  Oroonoko,  and  in  the 
North  and  West  of  Equinoxial  America,  than 
in  French  Guyana.  They  have  hitherto  been 
found  only  near  the  mission  of  Encaramada,  and 
in  the  Raudales  or  cataracts  of  Maypures.  I 
say  expressly  in  the  cataracts^  because  these 
birds  choose  the  hollows  of  the  little  granitic 
rocks,  that  cross  the  Oroonoko,  and  form  such 
numerous  cascades,  for  their  habitual  dwelling. 
We  sometimes  saw  them  appear  in  the  morning 
in  the  midst  of  the  foam  of  the  river,  calling  their 
females,  and  fighting  in  the  manner  of  our  cocks, 
folding  up  the  double  moveable  crest,  that  de- 
corates the  crown  of  their  head.  As  the  Indians 
very  rarely  take  the  full-grown  gallitoes^  and  the 
males  only  are  valued  in  Europe,  which  from  the 
third  year  display  a  beautiful  saflfron  colour, 
purchasers  should  be  on  their  guard  not  to  con- 
found young  females  with  young  males.  Both 
are  of  an  olive-brown ;  but  the  poZ/o,  or  young 
male,  is  distinguishable  at  the  earliest  age,  by 
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it's  siie,  and  ifs  yellow  feet.  The  female  re- 
mains all  her  life  of  a  dull  dusky  brown  colour^ 
with  yellow  only  on  the  under  wing-coverts  and 
tips  of  the  wings  *.  To  preserve  in  our  collec- 
tions the  fine  tint  of  the  plumage  of  a  male  and 
full-grown  rock  manakin^  it  must  not  be  exposed 
to  the  light.  This  tint  grows  pale  more  easily 
than  in  the  other  genera  of  the  passerine  order. 
The  young  males^  as  in  most  other  birds^  have 
the  plumage  or  livery  of  their  mother.  Tam 
surprised  to  see^  that  so  excellent  an  observer  as 
Mr.Le  Vaillant-f  can  doubt^  whether  the  females 
in  fact  always  remain  of  a  dusky  olive  tint.  The 
Indians  of  the  Raudales  all  assured  me^  that 
they  had  never  seen  a  saffron-coloured  female. 

Among  the  monkeys^  that  the  Indians  had 
brought  to  the  fair  of  Pararuma^  we  distin- 
guished several  varieties  of  the  saiX^  belonging 
to  the  little  groups  of  creeping  monkeys  called 
matchi  in  the  Spanish  colonies ;  marimondes  §^ 
or  ateles  with  a  red  belly ;  titis,  and  viuditas. 
The  last  two  species  particularly  attracted  our 
attention^  and  we  purchased  them  to  send  to 

*  Especiallj  the  part  whicli  ornithologists  call  the  carpui, 

i  Oiseaux  de  Paradis,  vol.  ii,  p.  61. 

t  Simia  capucina,  capuchio  monkey.  See  my  Obseir.  de 
Zoologie,  vol.  i,  p.  923—325,  336,  and  356,  on  the  confusioo 
that  prevails  in  the  nomenclature  of  the  sai  ajad  the  neigh* 
booring  species. 

§  Simia  helasebutb. 
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Europe*.  We  must  not  donfouiid  the  ouistiti'\' 
of  Baffon,  which  is  the  tlti  of  Mr.  d*Azara ;  thli 
HtiX  of  Carthagena  and  the  isthmtts  of  Darieu, 
which  is  the  pinche  of  Baffon ;  and  the  tiii  ^  of 
the  Ofoonoko,  which  is  the  saimiri  of  Frendli 
naturalists.  In  the  different  Spanish  colonies 
the  name  of  tiH  is  given  to  monkeys^  that  belong 
to  three  different  8tibgenera||^  and  vary  in  the 
nmnher  of  their  grinder^^.  Thie  number  ex- 
cludes even  the  fitiest  of  the  three  tMs,  that  oi 
the  Oroonoko,  from  the  genus  which  Mr.  Ilhger 
haiS  formed  under  the  denomination  of  oui^iti» 
or  hapale.  It  is  altnost  needless  to  observe, 
after  what  I  have  Aid^  how  much  it  is  to  be 
wished,  that  ^e  should  abstain  in  works  of 
scietice  ffom  those  vulgar  namesy  which,  dis- 
figured by  our  orthography,  and  varying  in  every 
province,  augment  the  deplorable  confusion  of 
zoological  nomenclature. 

*  A  fine  saimiri,  or  titi  of  the  OrooDoko,  maybe  purchased 
at  Parararoa  for  eight  or  nine  piastres.  The  missionary  pa>» 
one  and  a  half  to  the  Indian,  who  has  caught  and  tamed  the 
monkey. 

-f  Simia  jacchus,  striate  monkey. 

I  8iitaia  oedipiis,  rcrf-tailexl  monkey, 

§  Simia  sciurea,  orange  monkey. 

If  The  gedcracaifithrix,  jacchus^  abd  mida^,  of  Mr.  Geoffroy 
def  St.  Hilaire. 

f  The  titi  of  the  Oroonoko  (of  the  faitiily  of  sagoins)  h» 
six  grinders ;  the  titis  of  Darien  and  Paraguay  (of  the  fkmflj 
of  hapales)  have  five  grinders  on  each  side. 
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Tht  titi  of  the  Oroonoko  (simia  scinrea).  111*' 
drtwn  bitfaeFto,  though  well  knoWn  in  our  col- 
leetiottdy  is  eaUed  bitHeni  by  the  Maypure  Iti^- 
^S^sms.  It  is  very  <x>mmoiir  to  the  Soiith  of  the 
cirfaraefe.  It's  face  is  white ;  and  a  little  spot 
of  blHish-blaek  covei^  the  mouth  and  the  pomt 
of  the  nose^  The  tifis  of  the  most  elegant  form^ 
and  the  most  bea^a^ifol  eolotir  (with  hair  of  a 
golden  yellow),  eome  from  th6  banks  of  the 
Cas$iqmidRre.  Those  that  are  taken  on  the  shores 
of  the  Gxkyfiate  are  hirge  and  diffieult  to  tame. 
No  other  monkey  has  so  much  the  physiognomy 
of  a  obi  Id  as  the  tUi ;  there  are  the  same  ^xpre»^ 
sfon  of  innooeneey  tfa6  same  playful  smile^  the 
same  rapidity  hi  the  trImsitroD  from  j6y  to  sor-. 
i^w^  It'9  hitffB  ^^s*  aroF  instantly  filled  with 
tiarSi  whmt  it  is^  ^ize$d  wirth  fear.  U  is  ex:^ 
trealely  Mkd  of  iiiseetsv  paa*ticfalarly  of  S|Hderl(i 
The  sag^i<ry  df  thlg^  littk  ammal  is  so  greaty  thsib 
oM  of  thdse  we  brottghft  in  our  boat'  to  Anglos^ 
tdra  distkigbisfaed  perf^tly  Ihe  different  pkiAe» 
annexed  to  the  Tableau  iUmentaire  (THistoire 
naturelle  of  Mr.  Cuvier.  The  engravings  of 
thii^  Irork  are  not  coloured;  yet  the  tiH  advanced 
rttj^dly  it%  tittle  hand  in  the  hope  of  oatobinga 
glp^sl«)fpper  ot  at  i^asp,  evefjr  tijW6  that  w^e! 
showed  it  the  eleventh  plate,  on  which  thes€ 
insects,  are  represented.  It  remained  in  the 
greatest  indifference,  when,  it  was  shown  ^agrav-* 
ings  of  skeletons  or  heads  of  rtmmfldfferotid  ati- 
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mals*.  When  several  of  these  little  monkeySi 
shut  up  in  the  same  cage,  are  exposed  to  the 
rain,  and  the  habitual  temperature  of  the  air 
sinks  suddenly  two  or  three  degrees,  they  twist 
their  tail,  which,  however,  is  not  prehensile, 
round  their  neck,  and  intertwine  their  arms  and 
legs  to  warm  one  another.  The  Indian  hunters 
told  us,  in  the  forests  they  often  met  groupes  of 
ten  or  twelve  of  these  animals,  that  sent  forth 
lamentable  Cries,  because  those  without  endea- 
voured to  enter  amid  the  group  to  find  warmth 
and  shelter.  By  shooting  arrows  dipped  in  weak 
poison  -jf  at  one  of  these  groups,  a  great  number 
of  young  monkeys  are  taken  alive  at  once.  The 
titi  in  falling  remains  clinging  to  it^s  mother. 
If  it  is  not  wounded  by  the  fall,  it  does  not  quit 
the  shoulder  or  the  neck  of  the  dead  animal. 
Most  of  those  that  are  found  alive  in  the  huts  of 
the  Indians  have  been  thus  taken  from  the  dead 
bodies  of  their  mothers.  Those  that  are  full 
grown,  when  cured  of  a  slight  wound,  commonly 

•  1  shall  observe  on  this  occasion^  that  1  have  never  beard 
of  a  pictare^  on  which  hares  or  deer  were  represented  of  their 
aataral  size,  and  with  the  greatest  perfection,  having  made 
the  least  impression  even  on  hunting-dogs,  the  intelligence  of 
which  appeared  the  most  improved.  Is  there  an  example 
well  ascertained  ofa  dog  having  recognized  a  full-length  pic- 
ture of  it's  master  ?  In  all  these  cases^  the  sight  is  not  assisted 
by  the  smell. 

+  Curare  destemplado. 


\ 
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before  they  can  accustom  themselves  to  a 
lestic  state.  The  titis  are  in  general  delicate 
timid  little  animals.  It  is  very  difficult  to 
Fey  them  from  the  missions  of  the  Orooupko 
be  coast  of  Caraccas^  or  of  Cumana.  They 
>me  melancholy  and  dejected  in  proportion 
iiey  quit  the  region  of  the  forests^  and  enter 
Llanos.  This  change  cannot  be  attributed 
slight  increase  of  the  temperature ;  it  seems 
er  to  depend  on  a  greater  intensity  of  lights 
»  degree  of  humidity,  and  some  chemical 
lerty  of  the  air  of  the  coast, 
he  saimiris,  or  titis  of  the  Oroonoko,  the 
38,  the  sajous,  and  other  quadrimanous  ani- 
I  long  known  in  Europe,  form  a  strikmg 
rast  both  in  their  gait  and  habits  with  the 
wahu^,  called  by  the  missionaries  viudita, 
idow  in  mourning.  The  hair  of  this  little 
lal  is  soft,  glossy,  and  of  a  fine  black.  It's 
is  covered  with  a  mask  of  a  square  form 
a  whitish  colour  tinged  with  blue.  This 
k  contains  the  eyes,  nose,  and  mouth.  The 
have  a  rim :  they  are  small,  very  pretty,  and 
MSt  bare.  The  neck  of  the  widow  presents  in 
t  a  white  band,  an  inch  broad,  and  forming 
micircle.  The  feet,  or  rather  the  hinder 
l«,  are  black  like  the  rest  of  the  body ;  but 

rhe  ManTiUn  name  of  the  simia  lagena.    See  mj 
V,  de  2k^oU^,  vol.  i^  p.  319. 
)L.  IV.  2  M 
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the  fore  bando  Are  white  without^  and  of  a  glom^ 
black  within.  It  in  in  these  mailca.  or  white 
gpotd,  tlie  missionaries  think  they  recognise  the 
veil,  tbe  neckerchief^  and  the  gloves  of  a  widow 
m  mourning.  Tbe  character  of  this  little  mon- 
key, which  sits  up  00  it*s  hinder  extoemitiesonly 
when  eating,  is  very  little  indioatod  in  it*s  a^K- 
pearance.  It  has  a  wild  and  timid  air;  it  ^flm 
refuses  the  aliments  that  are  offered  to  it,  evoi 
when  tormented  by  a  ravenone  appetite.  It  has 
little  inclination  for  the  society  of  otfatr  mox^ 
keys.  The  sight  of  the  smalfest  aaimirl  pott  it 
XiO  flight.  If  s  eye  denotes  great  vivacity.  We 
have  seen  it  remain  whole  hoors  motionksi 
without  sleeping,  and  attentive  to  every  tfeong 
that  was  passang  around.  But  this  wiMness  and 
timidity  are  merely  apparent.  The  viudita  alone, 
and  left  to  itself,  becomes  furious  at  the  aspect 
of  a  bird.  It  then  climbs  and  runs  with  asto* 
nishing  rapidity;  darts  upon  it*s  prey  like  a  cat; 
and  kills  whatever  it  can  seise.  This  monkey, 
very  rare,  and  very  delicate,  is  found  on  the 
right  bank  of  the  Oroonoko^  in  tbe  granido 
mountains  that  rise  behind  tbe  mission  of  Santa 
Barbara.  It  inhabits  also  the  banks  of  the 
Guaviare,  near  San  Fernando  de  AtabapOv 

Tbe  viudita  accompanied  us  on  our  whole  voy- 
age on  the  Cassiquiare  and  the  Rio  Negro,  pass- 
ing the  cataracts  twice.  In  order  to  study  Ae 
manners  of  animals,  it  is  a  great  advantage  to 
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observe  them  daring  several  months  in  the  open 
air,  and  not  in  houses,  where  they  lose  all  their 
natural  vivacity. 

The  lading  of  the  new  canoe  intended  for  us 
was  begun  this  very  evening,  tt  was,  like  all 
Indian  boats,  a  trunk  of  a  tree  hollowed  out  by 
the  double  means  of  the  hatchet  and  of  fire.  It 
was  forty  fiset  long,  and  three  broad.  Three 
persons  could  not  sit  in  it  side  by  side.  These 
canoes  are  so  crank,  they  require,  from  their 
instability,  a  cargo  so  equally  distributed,  that, 
when  you  want  to  rise  for  an  instant,  you  must 
warn  the  rowers  (bogai)  to  lean  to  the  opposite 
side.  Without  this  precaution  the  water  would 
necessarily  enter  the  side  pressed  down.  It  is 
^fficult  to  form  a  just  idea  of  the  inconvenien- 
ces, that  are  sufibred  in  such  wretched  vessels. 

The  missionary  of  the  Raudales  made  the  pre- 
parations for  the  voyage  with  greater  activity 
than  we  wished.  From  fear  of  not  having  a 
sufficient  number  of  Maco  and  Guahibe  Indians, 
who  are  acquainted  with  the  labyrinth  of  small 
chaAhels  and  cascades,  of  which  the  Raudales 
or  Cataracts  are  composed,  two  Indians  were 
put  dilring  the  night  in  the  cepo;  that  is  to  say, 
made  to  lie  with  their  legs  placed  between  two 
pieces  of  wood,  notched  and  fastened  together 
hj  a  chain  with  a  padlock.  Early  in  the  mom- 
teg  we  were  awakened  by  the  cries  of  a  young 
man,  mercilessly  beaten  with  a  whip  of  manatee 

2m2 
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skin.  His  name  was  Zerepe,  a  very  mtelligent 
Indian^  who  was  highly  useful  to  us  la  the  se- 
quel, but  who  now  refused  to  accompany  us. 
Bom  in  the  mission  of  Atures^  of  a  Maco  fiather, 
and  a  mother  of  the  nation  of  the  Maypures,  he 
had  returned  to  the  woods  {al  monte)^  and  had 
lived  some  years  with  the  unsubdued  Indians, 
He  had  thus  acquired  the  knowledge  of  several 
languages,  and  the  missionary  employed  him  as 
an  interpreter.  We  obtained  with  difficulty  the 
pardon  of  this  young  man.  ^^  Without  these 
acts  of  severity,**  we  were  told,  ^^  you  would 
want  for  every  thing.  The  Indians  of  the  Bau- 
dales  and  the  Upper  Oroonoko  are  a  stronger 
and  more  laborious  race  than  the  inhabitants  of 
the  Lower  Oroonoko.  They  know,  that .  they 
are  much  sought  after  at  Angostura.  If  left  to 
their  own  will,  they  would  all  go  down  the  river 
to  sell  their  productions,  and  live  in  fiiU  liberty 
among  ^the  Whites.  The  missions  would  be 
deserted." 

These  reasons  are,  I  confess,  more  specious 
than  true.  Man,  in  order  to  enjoy  the  advan- 
tages of  a  social  state,  must  no  doubt  sacrifice  a 
part  of  his  natural  rights,  and  his  ancient  inde- 
pendence. But,  if  the  sacrifice  imposed  on  him 
be  not  compensated  by  the  benefits  of  civiliza- 
tion, the  savage,  wise  in  his  simplicity,  retams 
the  wish  of  returning  to  the  forests  that  gave 
him  birth.     It  is  because  the  Indian   of  the 
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woods  is  treated  like  a  person  in  a  state  of  vil^ 
lanage  in  the  greater  part  of  the  missions^  be* 
cause  he  enjoys  not  the  fruits  of  his  labours^  / 
that  tiie  Christian  establishments  on  the  Oroo- 
noko  remain  deserts.  A  government  founded 
on  the  ruins  of  the  liberty  of  the  natives  extin- 
guishes the  intellectual  faculties^  or  stops  their 
progress. 

When  it  is  said,  that  the  savage,  like  the  child, 
can  be  governed  only  by  force,  this  is  to  esta- 
blish false  analogies.  The  Indians  of  the  Oroo- 
noko  have  something  infantine  in  the  expression 
of  their  joy,  and  the  quick  succession  of  their 
emotions ;  but  they  are  not  great  children ;  they 
are  as  little  so  as  the  poor  labourers  in  the  Elast 
of  Europe,  whom  the  barbarism  of  our  feudal 
institutions  has  held  in  the  rudest  state.  To 
consider  the  employment  of  force  as  the  first  and 
side  means  of  the  civilization  of  the  savage,  is  a 
principle  as  far  from  being  true  in  the  education 
of  nations,  as  in  the  education  of  youth.  What- 
ever may  be  the  state  of  weakness  or  degrada- 
tion in  our  species,  no  faculty  is  entirely  anni- 
hilated. The  human  understanding  exhibits 
only  different  degrees  of  strength  and  develop- 
ment. The  savage,  like  the  child,  compares  the 
present  with  the  past ;  he  directs  his  actions, 
notjaccording  to  blind  instinct,  but  from  motives  . 
of  interest.  Reason  can  every  where  enlighten 
reaspn;  and  it*s  progress  will  be  retardecl  in 
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proportion  as  the  men^  who  think  themselves 
called  upon  to  bring  up  yovth,  or  govern  nations, 
proud  of  the  feeling  of  their  8uperi<mty,  and 
despising  those  on  whom  they  should  aet^  think 
proper  to  substitute  constraint  and  force  for  that 
moral  influence,  which  can  alone  unfold  die 
rising  foculties^  calm  the  irritated  passions,  and 
give  stability  to  social  order. 
t^        April  the  10th.    We  could  not  set  sail  before 
\  ^        ten  in  the  morning.    We  could  with  difficulty 
reconcile  ourselves  to  our  new  canoe,  which  we 
considered  as  a  new  prison.  To  gain  someti^g 
in  breadth,  a  sort  of  lattice-work  had  been  con- 
structed on  the  after  part  of  the  boat  with 
branches  of  trees,  that  on  each  side  reached  be* 
yond  the  gunwale.    Unfortunately,  the  roof  of 
leaves*,   that   covered   this  lattice-work,  was 
so  low,  that  you  were  obliged  to   lie   down, 
without  seeing  any  thing,  or,  if  seated,  to  sit 
nearly  double.    The  necessity  of  carrying  the 
canoe  across  the  rapids,  and  even  from  one  river 
to  another;  and  the  fear  of  giving  too  much 
hold  to  the  wind,  by  making  the  toUo  higher, 
render  this  construction  necessary  for  vessels, 
that  go  up  toward  the  Rio  Negro.     The  riied 
was  intended  for  four  persons,  lying  on  the  deck 
or  lattice-work  of  brushwood ;   but   the  legs 
reached  ibr  beyond  it,  and  when  U  rained  half 

♦  El  toldo. 
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titi^  body  waa  wtiUed.    Wq  a»  laid  ako  upon 
o)(4udefi»  or  okii^  of  tig^ni  and  the  bmocheB  of 
treei^  they  are  tbrQwu  over  are  painfully  felt 
tbroHf  h  80  tbw  a  covering.    The  fi>re  part  of 
the  boat  was  filled  with  Indian  rowers,  furnished 
^tb  puddles  three  feet  Icmg  in  the  form  of 
spooiw.    They  are  all  naked^  seated  two  by  two, 
and  row  in  cadence  with  a  surprising  utifbrmlty. 
Their  aoogs  are  sad,  and  fboiiotonoiis^    The 
smell cagescontaining o«f  bkds and  our  mon<- 
keys,  the  number  of  which  augmrated  ad  we  ad^ 
vanced,  were  hung  some  to  the  tokh^  and  others 
to  the  bow  of  the  boat.    Ttim  was  our  traveUmg 
n^Mg«ry.   Notwithstanding  the  frequent  ItMMa 
occasioned  by  accidents,  atod  above  all  by  the 
fotal  effects  of  exposure  to  the  fikm,  we  had  faia^ 
teen  of  these  little  aaaimals  alive  at  our  return 
from  the  Cassiquiare.    Natu  ralists,  who  wish  to 
collect  aftd  bring  livii^  animals  t6  Europe, 
miight  cau^e  boats  to  be  donsttuot<td  expressly 
fcH*  this  purpose  at  Angosturai  or  at  Grakid-Para, 
the  two  capitals  sttuate  on  the  banks  of  the 
Oroonoko  and  the  Amaseb,  the  first  third  of 
whidi  boats  might  contHin  tw<^  rows  of  hutches 
sbellered  from  the  ard^r  of  the  Sun.    Every 
nighty  when  w^  estabtiahed  our  watch,  the  col-' 
leeUon  of  animall  and  our  instniments  occupied 
the  ctotrt;  around  these  were  jdaced  first  oui^ 
bamdiOoks,  then  the  hammocks  of  the  Indians  \ 
andoQ  the  outside  werti  the  firos,  that  are  thought 
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indispensable  against  the  attacks  of  the  jaguar. 
About  sunrise  the  monkeys  in  our  cages  an- 
swered the  cries  of  the  monkeys  of  the  forest. 
These  communications  between  animals  of  the 
same  species  sympathizing  with  one  another^ 
though  unseen,  one  party  enjoying  that  liberty^ 
which  the  other  regrets,  have  in  them  something' 
melancholy  and  affecting. 

In  a  canoe  not  three  feet  wide,  and  so  incum- 
bered, there  remained  no  other  place  for  the 
dried  plants,  trunks,  a  sextant,  a  dipping  needle^ 
and  the  meteorological  instruments,  than  the 
space  below  the  lattice-work  of  branches,  <hi 
which  we  were  compelled  to  remain  stretched 
the  greater  part  of  the  day.    To  take  the  least 
object  out  of  a  trunk,  or  to  use  an  instrument,  it 
was  necessary  to  gain  the  shore  and  disembark. 
To  these  inconveniencies  were  joined  the  tor- 
ment^of  the  moschettoes,  that  abounded  under 
this  low  roof, and  the  heat  that  radiated  from  the 
leaves  of  the  palm-trees,  the  upper  surfeice  of 
which  was  continually  exposed  to  the  solar  rays. 
We  attempted  every  instant,  and  always  without 
success,  to  amend  our  situation.    While  one  of 
us  hid  himself  under  a  sheet,  to  ward  off  the  in- 
sects, the  other  insisted  on  having  green  wood 
lighted  beneath  the  toldo,  in  order  to  drive  away 
the  moschettoes  by  the  smoke.  The  painful  sen- 
sations of  the  eyes,  and  the  increase  of  heat, 
already  stifling,  rendered  both  these  means  alike 
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impracticable.  With  some  gaiety  of  temper, 
with  dispoeiticms  of  mutual  benevolence^  and 
with  a  vivid  taste  fior  the  majestic  nature  of  these 
great  ^leys  of  rivecs,  travellers  easily  support 
evils  that  become  habitual.  I  have  entered  into 
tl«ese  minute  details^  only  to  paint  the  manner 
of  navigating  on  the  Oroonoko ;  and  to  prove, 
that,  notwithstanding  our  earnest  desire,  Mr. 
Bonpland  and  I  could  not  multiply  our  observa- 
tions as  much  as  the  inter^ting  nature  of  the 
surrounding  objects  demanded. 

.  Our  Indians  showed  us  the  place  on  the  right 
bank  of  the  river,  where  the  mission  of  Pararu- 
ma,  founded  by  the  Jesuits  about  the  year  1 733, 
was  formerly  situated.  The  mortality  occa- 
sioned by  the  smallpox  among  the  l^liva  Indians 
was  the  principal  cause  of  the  destruction  of.  the 
mission.  The  few  inhabitants,  who  survived  this 
cruel  epidemic,  were  joined  to  the  village  of 
Carichana,  which  we  shall  soon  visit.  It  was 
at  Pararuma,  that,  according  to  the  testimony  of 
Father  Roman>  hail  was  seen  to  fall  during  a 
great  storm,  about  the  middle  of  the  last  cen- 
tury. This  is  almost  the  only  instance  of  it  I 
know  in  a  plsdn,  that  is  nearly  on  a  level  with 
the  sea;  for  hail  falls  generally  between  the  tro- 
pics only  at  three  hundred  toises  of  elevation*. 

*  See  above,  vol:  iii,  p.  463.    In  a  very  ingenioas  diiciis* 
jsioQ  on  the  meteorology  of  the  tropics  and  of  the  temperate 
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If  it  form  at  aii  equal  height  over  (rfaiiiB  and 
tables-lands,  we  must  suppose,  that  it  melts  » 
it  £Edl8,  in  passing  through  the  lowest  strata  of 
the  atmosphere,  the  mean  tempiemture  of  which 
(between  (P  and  300')  is  from  27'S''to  24"  of  the 
centigrade  thermometer.  I  acknowledge  it  is 
very  difficult  to  explain,  in  the  present  state  of 
meteorology,  why  it  hails  at  Philadelphia,  at 
Rome,  and  at  Montpelller,  during  the  hottest 
months,  the  mean  tepiperatoitfe  of  which  attains 
25^  or  26^ ;  while  the  same  phenomenon  is  not 
dbserved  at  Cumana,  at  I^  GKiajnra,  and,  in 
general,  in  the  equatorial  plains*  In  the  United 
States,  and  in  the  South  of  Europe,  the  heat  of 
the  plains  (from  40^  to  43^  of  latitude)  is  nearly 
the  same  as  within  the  tropics ;  and  aoedrding 
to  my  researches,  the  decrement  of  caloric 
equally  varies  but  little.  If  then  the  absence  of 
hail  within  the  torrid  zone,  at  the  level  of  the 
sea,  be  produced  by  the  melting  of  the  bsdi- 
stcmes  in  crossing  the  lower  strata  of  the  air,  we 

sone,  Thifaaiilt  de  ChauTaloB  pats  the  qnestioii^  wkj,  abore 
the  plaios  in  the  temperate  zone  only,  stonna  are  attended 
with  hail.  <<  The  heat  of  the  plains,**  he  aajs,  *'  can  be  no 
obstacle  to  the  formation  of  hail ;  in  Europe  it  is  never  more 
common  than  in  the  hot  seasons.**  He  asserts,  thtft  at  Ma^ 
tinico  bail  has  been  seen  to  fall  onee  in  the  plaios,  in  1791  • 
(Foyage  d  la  Martinique,  p.  135,  No.  40).  This  assertion 
appears  qaestionabie.  (Moreau  de  Jonn^  iur  It  CUmat  da 
JMiU€9,  p.  49). 
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I9tl8t  8iqqpo4Q5  tfa»t  tb6«  bftil^toQafi  at  thff  mo- 
ment of  their  formation  are  larger  in  the  tempe- 
rate than  in  the  torrid  zom.  W^  y^t  Hnoir  so 
little  of  the  OQn<}itioQ^  und^r  which  water  con- 
geals iQ  a  stormy  cload  in  our  climates^  that  we 
cannot  judge  whether  the  same  conditions  he 
fulfilled  under  the  equator  above  the  plakw-.  I 
doubt  hairs  being  always  formed  in  a  region  of 
the  air^  of  which  the  mean  tem{)erature  is  nought^ 
and-  which  with  us  is  Ibund  in  Summer  only  at 
(me  thousand  five  hundred,  or  one  thous^d  six 
hundred  toises  of  height.  The  clouds,  in  which 
we  hear  the  rattling  of  the  hmlston^  against  one 
fnother  befbre  they  faU^  and  whieh  move  hori- 
zontally, have  always  appeared  to  me  mu^  less 
elevated :  and  at  these  snumer  heights  we  may 
conceive,  that  extraordineury  refrigerations  are 
caused  by  the  dilataticai  of  the  ascending  air,  of 
which  the  capacity  for  caloric  augments;  by 
currenta  of  cold  air  ooBung  fiNun  a  higher  lati- 
tude ;  and  above  all,  according  to  Mi\  Qajf- 
liussac,  by  the  radiation  fixmi  the  upper  surfoee 
of  the  clouds.  I  shaU  have  occasion  to  rotum 
.  to  this  subject,  when  speaking  of  the  difllferent 
forms,  nnder  which  hail  and  hoai^ost  ajpjpeiHr 
on  the  Andes,  at  two  thousand  and  two  thousand 
six  hundred  toises  of  height;  and  when  examhi- 
ing  the  question,  whether  we  may  consider  the 
stratum  of  clouds,  that  envelopes  the  mountains, 
as  a  horizontal  continuation  of  the  stratum. 
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which  we  see  immediately  above  us  in  the 
plains. 

The  Oroonoko,  fiill  ofislands,  begins  to  divide 
itself  into  several  branches^  of  which  the  most 
western  remained  dry  dnrirtg  the  months  of 
January  and  February.    The  total  breadth  of 
the  river  exceeds  two  thousand  five  hundred  or 
three  thousand  toises.    We  perceived  to  the 
East^  opposite  the  island  of  Javanavo,  the  mouth 
of  the  Cano  Aujacoa.    Between  this  Cano  and 
the  Rio  Paruasi  ^y  or  Paruati,  the  country  be- 
comes more  and  more  woody.    A  solitary  rock, 
of  an  infinitely  picturesque  aspect^  rises  in  the 
midst  of  a  forest  of  palm-trees^  not  far  from  the 
Oroonoko^.     It  is  a  pillar  of  granite,  a  prisma- 
tic mass,  the  bare  and  steep  sides  of  which  at- 
tain nearly  two  hundred  feet  in  height.  It's  top, 
which  surpasses  the  highest  trees  of  the  forest, 
is  terminated  by  a  shelf  of  rocks,  with  a  hori- 
zontal and  smooth  surface.     Other  trees  crown 
this  summit,  which  the  missionaries  call   the 
peak,  or  Mogote  de  Cocuyza.    This  monument 
of  nature,  in  it's  simple  grandeur,  recalls  to  mind 
the  Cyclopean  monuments.  It's  outlines,  strongly 
marked,  and  the  group  of  trees  and  shrubs  by 

*  The  Jesaib,  Father  Moriilo,  had  formed  on  Uie  banks  of 
the  Paruasi  a  missioo  of  the  same  name,  by  .assembling  to- 
gether some  Maypoyes  or  Mapoi  Indians ;  bat  it  was  soon 
abandoned.  {Gili^  vol.  i,  p.  37.) 

f  Opposite  the  Hato  de  San  Antonio. 
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which  it  is  crowned,  stand  out  from  the  azure  of 
the  sky.   It  seems  a  forest  rising  above  a  forest. 

Farther  on  near  the  mouth  of  the  Paruasi, 
the  Oroonoko  narrows.  On  the  East  a  moun- 
tain is  perceived  with  a  bare  top,  projecting  in 
the  form  of  a  promontory.  It  is  nearly  three 
hundred  feet  high,  and  served  as  a  fortress  for 
the  Jesuits.  They  had  here  constructed  a  small 
fort,  which  was  furnished  with  three  batteries  of 
cannon,  and  constantly  occupied  by  a  military 
detachment.  We  saw  these  cannons  dismounted, 
and  half-buried  in  the  sand,  at  Carichana  and 
at  Atur^.  The  fort  of  the  Jesuits  (or  fortaleza 
de  San  Francisco  XamerJ  has  been  destroyed 
since  the  dissolution  of  their  society ;  but  the 
place  is  still  called  el  Castillo.  I  find  it  set 
down,  in  a  manuscript  map,  lately  constructed 
at  Caraccas,  by  a  member  of  the  secular  clergy, 
under  the  denomination  pf  Trinchera  del  despo- 
tismo  "Monacal*.  In  all  revolutions  the  geo- 
graphical nomenclature  partakes  of  the  spirit  of 
innovation,  that  seizes  on  the  multitude. 

The  garrison,  which  the  Jesuits  maintained 
on  this  rock,  was  not  intended  merely  to  protect 
the  missions  against  the  incursions  of  the  Carib- 
bees :  it  was  employed  also  in  an  offensive  war, 
or,  as  they  say  here,  in  the  conquest  of  souls, 
conquesta  de  almas.    The  soldiers,  excited  by 

*  Intrenchmeni  of  monachal  despotisnim 
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the  allttrement  of  gain^made  military  incumions 
(enircidas)  into  the  lands   of  the  independant 
Indians.    They  killed  all  those  who  dared  to 
make  any  resistance,  burnt  their  huts,  destroyed 
the  plantations,  and  carried  away  the  old  men, 
women,  and  children,  as  prisoners.    Ttese  pri- 
soners were  divided  among  the  missions  of  the 
Meta,  the  Rio  Negto,  and  the  Upper  Oroonoko. 
The  most  distant  places  Were  chosen,  that  they 
might  not  be  tempted  to  return  to  their  native 
country.    This  violent  manner  of  conquering 
M»&,  though  prohibited  by  the  Spanish  laws, 
was  tolerated  by  the  civil  governors,  and  boasted 
of  by  the  superiors  of  the  society,  as  beneficial 
to  religion,  and  the  aggrandizement  Of  the  mis- 
rions.    •*  The  voice  of  the  Gospel  is  heard  only," 
said  a  Jesuit  of  the  Oroonoko*  with  simplicity, 
HI  the  Lettres  Edifiantes,   "  where  the  Indians 
have  heard  also  the  voice  of  arms ;  el  ecco  de  la 
polvera.     Mildness  is  a  very  slow  measure.    By 
chastising  the  natives,  we  facilitate  their  con- 
version."   These  principles,  which  degrade  hu- 
manity, were  certainly  not  common  to  all  the 
members  of  a  society,  which  in  the  New  World, 
aftdwherevereducation  has  remained  exclusively 
in  the  hands  of  monks,  has  rendered  service  to 
letters  and  civilization.  But  the  entradasy  the 


*  CartoB  edificantes  de  la  Compania  de  Jesus,  1757^  toI.  xri, 
p.  92. 
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sptrituat  conquests  with  the  Asfiistanoc  of  baycv 
nets^  was  an  inherent  vice  in  a  system,  that 
tended  to  the  rapid  aggrandizement  of  the  mia-* 
sions.  It  is  soothing  to  find,  that  the  same  sys^ 
tern  is  not  followed  by  the  monks  of  St.  Fran- 
cisco, St.  Dominic,  and  St.  Augustin,  who  now 
gorem  a  vast  portion  of  South  America ;  and 
who,  by  the  mildness  or  harshness  of  their  man- 
ners, exert  a  powerfnl  influence  over  the  fate  of 
so  many  thousands  of  natives.  Military  incur- 
sions are  almost  entirely  abolished ;  and  when 
tbcy  do  take  place,  they  are  disavowed  by  the 
superiors  of  the  orders.  We  will  not  decide  at 
present,  whether  this  melioration  of  the  mo- 
narchal system  be  owing  to  a  want  of  activity^ 
and  a  cold  indolence ;  or  must  be  attributed,  as 
we  would  wish  to  believe,  to  the  progress  of 
knowledge,  and  to  feelings  more  elevated,  and 
more  conformable  to  the  true  spirit  of  ChricM 
tianity. 

Beyond  the  mouth  of  the  Rio  Paruasi,  the 
Oroonoko  again  narrows.  Full  of  little  Islandi^ 
and  masses  of  granitic  rocks,  it  presents  rapids, 
or  small  cascades*,  which  at  first  sight  may 
alarm  the  traveller,  by  the  continual  eddies  of 
the  water,  but  which  at  no  season  of  the  year 
are  d^mgerous  for  boats.  He  must  have  navi- 
gated but  little,  who  would  say,  with  Fathei: 

*  LMremolinoi* 
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Gili*,  ip  general  so  exact,  and  so  jndieious, 
"  e  terribile  p^  moltV  scogli  il  tratto  del  fiume 
tral  CasteUo  e  Caricciana.^  A  range  of  sho^, 
that  croisses  almost  the  whole  river,  bears  the 
name  of  Randal  de  Marimara^i-.  We  passed  it 
without  difficulty  by  a  narrow  channel,  in  which 
the  water  seems  to  boil  up,  as  it  issues  out  im- 
petuously X  below  the  Piedra  de  Marimaraj  a 
compact  mass  of  granite  eighty  feet  high,  and 
three  hundred  feet  in  circumference,  without  fis- 
sures, or  any  trace  of  stratification.  The  river 
penetrates  far  into  the  land,  and  forms  spacious 
bays  in  the  rocks.  One  of  these  bays,  included 
between  two  promontories  destitute  of  vegetar 
tion,  is  called  the  Port  of  Carichana^.  The 
spot  has  a  savage  aspect.  In  the  evening  the 
rocky  coasts  project  their  vast  shadows  over  the 
surface  of  the  river.  The  waters  appear  black, 
from  reflecting  the  image  of  these  granitic 
masses,  which,  as  we  have  already  said,  some- 
times in  the  colour  of  their  external  surface,  re- 
semble coal,  and  sometimes  lead  ore.  We 
passed  the  night  in  the  small  village  of  Cari- 
chana,  where  we  were  received  at  the  priest's 

•  Vol.  i,  p.  11. 

+  We  recogDizc  this  name  io  that  of  the  mountaio  of 
Castillo^  which  is  Marimaruta,  or  Marimarota,  (Gumiita^ 
Tol.  i,  p.  283.) 

t  These  places  are  called  charreras  in  the  Spanish  coloaiei. 

§  Piedra  y  puerio  de  Carkkmta^ 
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house,  or  conventOj  from  the  recommendation  of 
the  worthy  missionary.  Fray  Jose  Antonio  de 
Torre.  It  was  nearly  a  fortnight  since  we  had 
slept  under  a  roof. 

April  the  11th.  To  avoid  the  effects  of  the 
inundations,  often  so  fatal  to  health,  the  mission 
of  Carichana  has  been  placed  at  three  quarters 
of  a  Feague  distance  from  the  river.  The  Indians 
are  of  the  nation  of  Salivas ;  they  have  a  dis^ 
agreeable  and  nasal  pronunciation.  Their  Ian-- 
guage,  of  which  the  Jesuit  Anisson  has  composed 
a  grammar  still  in  manuscript,  is,  with  the  Carib- 
bean, the  Tamanack,  the  Maypure,  the  Otto- 
mack,  the  Guahive,  and  the  Jaruro,  one  of  the 
mother  tongues  most  general  on  the  Oroonoko. 
Father  Gili*  thinks,  that  the  Ature,  the  Piraoa, 
and  the  Quaqua  or  Mapoje,  are  only  dialects  of 
the  Saliva.  My  journey  was  much  too  rapid  to 
enable  me  to  judge  of  the  accuracy  of  this  asser- 
tion ;  but  we  shall  soon  see,  that  in  the  village 
of  Ature,  celebrated  on  account  of  it's  situation 
near  the  great  cataracts,  neither  the  Saliva  nor 
the  Ature  is  now  spoken,  but  the  langu^e  of 
the  Maypures.  In  the  Saliva  of  Carichana,  man 
is  called  cocco,  woman  gnacu,  water  caguoy  fire 
egussa,  the  earth  seke,  the  sky^  mumeseke,. 
(earth  on  high,)  the  jaguar  impii,  the  croco- 

•  Vol.  iii,  p.  206. 
+  lb.  p.  212. 
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dile  ci^ipofft  ina\?e^/«i7u«,  the  ptaataia /laralam^ 
cassava  p^eibe.  I  shall  ipentioii  dse'trf  those  des« 
c;riptive  compQund^,  that  seem  to  characterize 
the  infancy  of  language,  though  they  are  retained 
in  sope.  very  pei^fect  idioms'*^.  Thus^  as  in  the 
Biscayan  lai^guage,  thunder  is  called  ^^  the 
nois^  q(  t|ie  cloud  {od&tna),  ^  the  Sim  bears  the 
njamc;  ip  the  Ss^vHi  Qlvk¥m^seke^^x)cco^  the  mas 
(cpcco)  of  th^  ^»tlx  (s^ke)  ajbove  (nmme). 

The  viost  CMWMQnt  9kQde  of  the  Saliva  nattoo 
^p^rs  to  hf^y^  been  ova  the  western  banks  of 
th^  QyopAQlfO^  between  the  Rio  Vichada^"  ^^ 
the  GaatViare^  a^id  also  betwe^i.  the  Meta  and 
tjl^e  B,io  Paute*  Salivas  are  nowj  found  not  onfy 
aft  C^n^ina,  hut  in  the  misfiions  o£  tbe  province 
of  C^^s^rq,  sA  Cab^una,  Guanapak)^  Cabiuna, 
and  Macuco.  The  number  of  inhabitants  in  this 
iast  ville^e,  founded  by  the  Jesuit  Father  Manuel 
Roms^n,  ir^  1730,  amounts  to  one  thousand  three 
hundred.  The  Salivas  are  a  social,  mild;^  almost 
t;imid  people ;  and  more  easy,  I  will  not  say  to 
civil^e^  but  to  subdue,  than  the  other  tribes  on 
the  Oroonoko.  The  Salivas,  in  order  to  escape 
from  the  dopiinion  of  the  Caribbees,  willingly 
joined  the  first  missions  of  the  Jesuits.  Accord- 
ingly these  Fathers  every  where  in  theii*  writings 


*  See  above,  chap,  ix,  vol.  iii,  p.  269. 
t  Tbe  Saliva  missioo,  ou  the  rio  Vichada,  was  destroyed 
hy  the  Caribbees.    {Casani,  Hist,  gen,,  cap,  2Q,  p.  168.) 
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praise  the  dociUty  andintelligeiice  of  this  people*. 
The  Salivas  have  a  great  taste  for  music ;  in  the 
most  remote  times  they  had  trumpets  of  baked 
earth,  four  or  five  feet  long^  with  several  large 
globular  cavities  communicating  with  one  an- 
other by  harrow  pipes.  These  trumpets  send 
forth  roost  dismal  sounds.  The  Jesuits  have 
cultivated  with  success  the  natural  taste  of  the 
Salivas  for  instrumental  music ;  and  even  since 
the  destruction  of  the  society,  the  missionaries 
of  Rio  Meta  have  continued  at  San  Miguel 
de  Macuco  a  fine  church  music,  and  musical 
instruction  for  the  Indian  youth.  Very  lately  a 
travellerwas  surprised^  to  see  the  natives  playing 
on  the  violin,  the  violoncello,  the  triangle^  the 
guitar,  and  the  flute ^. 

Hie  system  of  the  solitary  missions  of  the 
Onxmoko  is  less  &voarable  to  the  progress  of 
civilization,  and  the  increase  of  the  population  of 
the  Salivas,  than  that  which  is  adopted  by  the 
monks  of  Saint  Augustin:};  in  the  plains  of  Ca- 
sanare,  and  of  Meta.  The  natives  of  Macuco 
have  improved  from  their  intercourse  with  the 

*  GmnUia,  vol.  \,  chap,  xiii,  p.  209—224 :  GUi,  vol.  i^ 
p»  67;  Tol.  ii,  p.  44. 

*  Diario  dd  Preahitero  Jo»ef  Cwrtez  Madariaga  en  su  Viage 
de  Santa  Fede  Bagotapor  el  Rio  MetaaCaracas  (lB\\)y(o\.l& 
(MS.), 

t  Recoleioa,  depending  on  the  great  College  de  la  Cande- 
laria  de  Santa  Fe  de  liogota. 

2n2 
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Whites,  who  inhabit  the  same  village,  and  who 
are  almost  all  refugees  from  Socorro 'i^  At  the 
Oroonoko,  in  the  time  of  the  Jesuits,  the  three 
villages  of  Pararuma,  Castillo,  or  M aromarutu, 
and  Carichana,  were  united  into  one,  that  of 
Carichana,  which  thence  became  a  very  consi- 
derable mission.  In  1759,  when  the  Fortalza 
de  San  Francisco  Xavier  and  it's  three  batteries 
still  existed.  Father  Caulin-f-  reckoned  four  hun- 
dred Salivas  in  the  mission  of  Carichana.  In 
1800  I  found  scarcely  a  hundred  and  fifty. 
There  remains  of  this  village  only  a  few  huts 
built  with  clay,  and  placed  symmetrically 
around  an  immense  cross. 

We  found  among  these  Saliva  Indians  a  white 
woman,  the  sister  of  a  Jesuit  of  New  Grenada. 
It  is  difficult  to  define  the  satisfaction  that  is  felt, 
when,  in  the  midst  of  nations  of  whose  language 
you  are  ignorant,  you  meet  with  a  being  with 
whom  you  can  converse  without  an  interpreter. 

*  The  town  of  Socorro,  South  of  the  Rio  Sogamozo^  and 
North-North- East  of  Santa  Fe  de  Bogota,  was  the  centre  of 
the  insurrection^  that  broke  out  in  the  kingdom  of  New  Gre- 
nada^ in  1781,  under  the  Archbishop- Viceroy  Gongore,  on 
account  of  the  vexations  which  the  people  suffered  from  the 
introduction  of  the  monopoly  of  tobacco.  Many  indostrious 
inhabitants  of  Socorro  emigrated  at  that  time  into  the  Uaooft 
of  Meta^  to  escape  the  persecutions,  which  followed  the  gefu- 
ral  amne«^y  granted  by  the  court  of  Matlrid.  These  emigrants 
are  called  in  the  missions,  Socorrenos  refugiados, 

t  Hist,  corografica,  p.  71. 
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Every  mission  has  at  least  two  interpreters 
( kngtuirazes)  ^  They  are  Indians,  a  little  less 
stupid  than  the  I'est,  by  whose  means  the  mis- 
sionaries of  the  Oroonoko,  who  now  very  rarely 
give  themselves  the  trouble  of  studying  the 
idioms  of  the  country,  communicate  with  the 
neophytes.  These  interpreters  attended  us  in 
all. our  herborizations ;  but  they  mther  under- 
stand than  speak  Castilian.  With  their  indolent 
indifferenoe,  they  answer  us  by  chance,  but  al- 
ways with  an  officious  smile;  '^  Yes, Father, no. 
Father,''  to  every  question  addressed  to  them. 

The  vexation  that  arises  from  such  conversa- 
tion, continued  for  months  may  easily  be  con- 
ceived, when  you  wish  to  be  enlightened  upon 
objects  in  which  you  take  the  most  lively  inte- 
rest. We  were  often  forced  to  employ  several 
interpreters  at  a  time,  and  several,  successive 
translators^  in  order  to  communicate  .with  the 
natives  *. 

'  To  form  a  just  idea  of  the  perplexity  of  these  commuDi- 
cations  by  interpreters^  we  may  recollect^  that^  in  the  expedi- 
tion of  Lewis  and  Clarke  to  the  river  Columbia,  in  order  to 
converse  with  the  Chopnnnish  Indians^  Captain  Lewis  ad- 
dressed one  of  his  men  in  English;  that  roan  translated  the 
question  into  French  to  Chabonean  ;  Chaboneao  translated  it 
to  his  Indian  wife  in  Minnetaree;  the  woman  translated  it 
into  Shoshonee  to  a  prisoner;  and  the  prisoner  translated  it 
into  Choponniah.  It  may  be  feared,  that  the  sense  of  the 
question  was  a  little  altered  by  five  [four]  successive  trans- 
lations. 
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grasses,  that  separate  all  the  links  of  the  granitic 
mountains,  from  Encaramada  as  far  as  bej^nd 
the  Cataracts  of  Maypures.  The  line  of  the 
forests  is  seen  only  in  the  distance.  The  horizon 
is  every  where  bounded  by  mountains,  partly 
woody,  and  of  a  dark  tint,  partly  bare,  with 
rocky  summits,  gilt  by  the  beams  of  the  setting 
Sun.  What  gives  a  peculiar  character  to  the 
scener]^  of  this  country  are  banks  of  rock* 
nearly  destitute  of  vegetation,  that  are  often 
more  than  eight  hundred  feet  in  circumference, 
yet  scarcely  rise  a  few  inches  above  the  sur- 
rounding savannahs.  They  now  make  a  part  of 
the  plain.  We  ask  ourselves  with  surprise^  whe- 
ther some  extraordinary  revolutions  have  carried 
away  the  earth  and  plants ;  or  the  granite  nu- 
cleus of  our  planet  show  itself  bare,  because  the 
germes  of  life  are  not  yet  developed  on  all  it's 
points.  The  same  phenomenon  seems  to  be 
found  also  in  the  Shamo,  that  separates  Munga- 
lia  from  China.  Those  banks  of  solitary  rock 
in  the  desert  are  called  tsy.  I  think  they  would 
be  real  table-lands,  if  the  surrounding  plains 
were  stripped  of  the  sand  and  mould  that  cover 
them,  and  which  the  waters  have  accumulated 
in  the  lowest  places.  On  these  stony  flats  of 
Carichana  we  observed  with  eagerness  the  ris- 
ing vegetation  in  the  different  degrees  of  it's  de- 

*  Lax  as. 
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velopment.  We  there  found  lichens  cleaving 
the  stone,  and  collected  in  crusts  more  or  less 
thick ;  little  porti^ms  of  quartzose  sand  nourish- 
ing succulent  plants ;  and  lastly  layers  of  black 
mould  deposited  in  the  hollows,  formed  from  the 
decay  of  roots  and  leaves,  and  shaded  by  tufts 
Qf^ver-green  shrubs.  I  should  not  mention  our 
gardens,  and  the  timid  works  of  art,  if  I  had  to 
speak  of  the  great  effects  of  nature ;  but  this 
contrast  of  rocks  and  thickets  loaded  with 
flowers,  these  tufts  of  little  trees  scattered  in  the 
savannah,  involuntarily  recall  to  mind  what  our 
plantations  display  of  most  varied  and  most 
picturesque.  It  would  seem  as  if  man,  guided 
by  a  deep  feeling  of  the  beauties  of  nature,  had 
sought  to  soften  the  savage  rudeness  of  these 
places. 

At  the  distance  of  two  or  three  leagues  from 
the  mission,  we  find,  in  these  plains  intersected 
by  granitic  hills,  a  vegetation  no  less  rich  than 
varied.  On  comparing  the  site  of  Carichana 
with  that  of  all  the  villages  above  the  Great 
Cataracts,  we  are  surprised  at  the  £Eicility  with 
which  we  traverse  the  country,  without  follow- 
ing the  banks  of  the  rivers,  or  being  stopped  by 
the  thickness  of  the  forests.  Mr.  Bonpland 
made  several  excursions  on  horseback,  that  fur- 
nished him  w4th  a  rich  harvest  of  plants  *.    I 

-  ♦  Combretam  frangulafi^ium,  bignonia  carichanensis,  b. 
fiiuiadtis,  h.  M^cf/p/uk,  byporicam  eugenUEfoUum,  convolvulus 
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shall  mention  only  the  par&g^natsaii,  a  n^igtaifi- 

cent  species  of  the  macrocnemum,  the  bark  of 

which  yields  a  red  dye*;  the  ^aricamo,  with  a 

poisonous  root-^;  the  jacaranda:};  obtosifolia; 

and  the  serrapej  or  jape  ^  of  the  Sidiva  Indilms^ 

which  is  thecoumarounaofAablet,  to  celebrated 

throughout  Terra  Firma  for  it's  aromatic  fruit 

Thi6  fruit,  whidi  at  Caraccas  i%  placed  among 

linen,  as  in  Europe  it  ii  in  snuff,  under  th^  name 

of  the  /cmco,  olr  tmgo  bean,  is    r^gardted  itt 

poisonous.    It  is  a  fetlse  hotion,  very  general  in 

the  province  of  Gumana,  that  the  excell^t  dram 

fidbricated  at  Martinico  owes  it's  peculiar  iSavour 

to  the  jape.    In  the  missions  it  is  called  mM- 

ttnha ;  a  name  that  may  occasion  serious  mii$* 

takes,  the    tnlie  simaruba   being   a  febriftige 

species  of  the  quassia  genus,  found  in  Spanish 

Guyana  only  in  the  valley  of  Rio  Gaura,  where 

the  Paudacot  Indians  give  it  the  name  of  achec- 

chari. 

I  found  the  dip  of  the  magnetic  needle  in  the 
great  Square  at  Carichana  337°  (new  diviBion). 
The  intensity  of  the  magnetic  action  Was  ex- 

discolor,  caseiiria  capitata,  spatfaodia  orinocensUt,  heliotropinn 
dnereimif  h.  filifofme,  <&c. 

*  Macrocnemum  iinciorium, 

f  Ityania  coccinea. 

X  See  our  Plantes  Equinoxiales,  vol.  i,  p.  6&,  tab.  18. 

§  Dipterix  oclorata,  Willd.,  or  baryosnia  tongoof  Gwrimr, 
*ihejape  rurui«be8  Carichana  with  ao  excellcat  timber. 


pressed  by  two  hundred  and  twenty-seven  oscil*- 
lations  in  ten  minutes  of  time;  an  increase  of 
force*  that  would  seem  to  indicate  some  local 
attraction.  Yet  the  blocks  of  the  granite  black- 
ened by  the  waters  of  the  Oroonoko  have  no 
perceptible  action  upon  the  needle.  The  baro- 
metric height  at  noon  was  336*6  lines  -f* ;  the 
centigrade  thermometer  being  at  30*6*°  in  the 
shade.  The  temperature  of  the  air  at  night 
lowered  to  26*3^ ;  the  hygrometer  of  Deluc  keep- 
ing at  46^. 

The  river  had  risen  several  inches  in  the  day, 
on  the  10th  of  April ;  this  phenomenon  surprised 
the  natives  so  much  the  more^  ds  the  first  swel- 
lings are  almost  imperceptible,  and  are  usually 
followed  in  the  month  of  April  by  a  fall  for  son^6 
days.  The  Oroonoko  was  already  three  feet 
bigha*  than  the  level  of  the  lowest  waters.  The 
natives  showed  us  on  a  granitic  wall  the  tracM 
of  the  great  rise  of  the  waters  of  late  years.  W^ 
found  them  to  be  forty-two  feet  X  bigh,  which  itf 

*Se6abo?e,  chap,  xvfii,  p.  416.  The  latitade  of  Caricbttifty 
d^aceil  from  that  of  Uruana  and  of  the  taouth  of  tktf  Ijhta^ 
iff  eo  39'. 

f  The  barometer,  ia  the  port  of  Carichana,  kept  at  aix  ia 
the  erening,  at  335*7  lines )  the  thermometer  in  the  open  air^ 
at  26'8^     See  above,  p.  456. 

t  Or  thirteen  metres  and  half.  The  hei^^t  of  the  meatf 
riae  6f  the  Nife  U  ftmrte^ii  cabitii  of  the  Niloinelbr  tit  EteplM^ 
titio^  or  7*41  metres. 
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double  the  mean  rise  of  the  Nile.  But  this  mea- 
sure was  taken  in  a  place,  where  the  bed  of  the 
Oroonoko  is  singularly  hemmed  in  by  rocks,  and 
I  could  only  notice  the  marks  shown  me  by  the 
natives.  It  may  easily  be  conceived,  that  the 
effect  and  the  height  of  the  increase  differs  ac- 
cording to  the  profile  of  the  river,  the  nature  of 
the  banks  more  or  less  elevated,  the  number  of 
rivers  flowing  in,  that  collect  the  pluvial  waters, 
and  the  length  of  ground  passed  over.  What  is 
indubitable,  and  has  struck  the  imagination  of 
all  who  inhabit  these  countries,  is,  that  at  Cari- 
chana,  at  San  Borja,  at  Atures,  and  at  May- 
pures,  wherever  the  river  has  forced  it's  way 
through  the  mountains,  you  see  at  a  hundred, 
sometimes  at  a  hundred  and  thirty  feet,  above 
the  highest  present  increase  of  the  river,  black 
bands  and  erosions,  that  indicate  the  ancient 
abode  of  the  waters.  Is  this  river  then,  the 
Oroonoko,  which  appears  to  us  so  grand  and  so 
majestic,  only  the  feeble  remains  of  those  im- 
mense currents  of  fresh  water,  which  swelled  by 
Alpine  snows,  or  by  more  abundant  rains,  every 
where  shaded  by  thick  forests,  and  destitute  of 
those  shores  that  favour  evaporation,  heretofore 
traversed  the  country  at  the  East  of  the  Andes, 
like  arms  of  inland  seas  ?  What  must  have  been 
the  state  of  those  low  countries  of  Guyana,  that 
now  undergo  the  effects  of  annual  inundations? 
What  immense  numbers  of  crocodiles,  manatees^ 
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and  boas  raust  have  inhabited  these  vast  spaces 
of  land,  converted  alternately  into  marshes  of 
stagnant  water,  and  into  barren  and  fissured 
plains !  The  more  peaceful  world  which  we  in- 
habit has  then  succeeded  to  a  world  of  tumult. 
The  bones  of  mastodontes  and  real  American 
elephants  are  found  dispersed  on  the  table-lands 
of  the  Andes.  The  megatherium  inhabited  the 
plains  of  Uruguay.  On  digging  deep  into  the 
ground  in  high  vallies,  where  neither  palm-trees 
nor  arborescent  ferns  can  grow,  strata  of  coal 
are  discovered^  that  imbed  gigantic  vestiges  of 
monocotyledonous  plants. 

There  was  a  remote  period  then,  in  which  the 
classes  of  plants  were  otherwise  distributed, 
when  the  animals  were  larger  and  the  rivers 
broader  and  of  greater  depth.  There  end  those 
records  of  Nature,  that  it  is  in  our  power  to  con- 
sult. We  are  ignorant  whether  the  human  race, 
which  at  the  time  of  the  discovery  of  America 
scarcely  formed  a  few  feeble  tribes  on  the  East 
of  the  Cordilleras,  had  already  descended  into  the 
plains ;  or  whether  the  ancient  tradition  of  the 
great  waters^  which  is  found  among  the  nations 
of  the  Oroonoko,  the  Erevato,  and  the  Caura, 
belong  to  other  climates,  whence  it  has  been 
propagated  to  this  part  of  the  New  Continent. 

April  the  11th.  We  left  Carichana  at  two 
in  the  afternoon,  and  found  the  course  of  the 
river  more  and  more  encumbered  by  blocks  of 
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granite  rocks.  We  {msfied  on  the  West  the 
Cano  Orupe  *,  and  then  the  great  rock  known 
by  the  name  of  Piedra  del  Tigre.  The  river 
is  there  so  deep^  that  no  bottom  can  be  foand 
with  a  line  of  twenty-two  fathoms.  Toward 
evening  the  weather  became  cloudy  and  gloomy. 
The  proximity  of  the  storm  was  m^ked  by 
squalls  alteriuiting  with  dead  calms.  The  rain 
was  violent^  and  the  roof  of  foliage,  under 
which  we  lay,  afforded  but  little  shelter.  Hap- 
pily these  showers  drove  away,  at  least  for  some 
time,  the  moschettoes,  with  which  we  had 
been  severely  tormented  during  the  day.  We 
found  ourselves  befoi*e  the  cataract  of  Cariven, 
and  the  impulse  of  the  waters  was  so  strong, 
that  we  had  great  difficulty  in  gaining  the  land. 
We  were  continually  driven  back  to  the  middle 
of  the  current.  At  length  two  Saliva  Indians, 
excellent  swimmers,  leaped  into  the  water,  and 
drew  the  boat  to  shore  by  means  of  a  rope ;  and 
made  it  fast  to  the  Piedra  de  Carichana  vieja^  a 
shelf  of  bare  rock,  on  which  we  passed  the  night 
The  thunder  continued  to  roll  during  a  part  of 
the  night ;  the  increase  of  the  river  became  con- 
siderable ;  and  we  were  several  times  afraid,  that 
our  frail  bark  would  be  forced  from  the  shore  by 
the  impetuosity  of  the  waves. 
The  granitic  rock  on  which  we  lay  is  one  of 

•  Urupu 
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those,  where  travellers  on  the  Oroonoko  have 
heard  from  time  to  time,  toward  sunrise,  sub- 
terraneous  sounds,   resembling    those  of  the 
organ.    The  missionaries  call  these  stones  laxas 
de  musica.    *'  It  is  witchcraft  (cosa  de  bruxcts/*. 
said  our  young  Indian  pilot,  who  could  speak 
Spanish.    We  never  ourselves  heard  these  mys- 
terious sounds,  either  at  Carichana  viejUy  or  in 
the  Upper  Oroonoko ;    but  from  information 
^ven  us  by  witnesses  worthy  of  belief,  the  exiat- 
ence  of  a  phenomenon,  that  seems  to  depend  on 
a  certain  state  of-  the  atmosphere,  cannot  be 
denied.    Hie  shelves  of  rock  are  full  of  yery 
narrow  and  deep  crevices.    They  are  heated 
during  the  day  to  48^  or  50^.    I  often  |found 
their  temperature  at  the  surface,  during  the 
night,  at  39^,  the  circumambient  atmosphere 
being  at  28^.    It  may  easily  be  conceived,  that 
the  difference  of  temperature  between  the  sub-, 
terraneous  and  the  external  air  attains  it*s  max-> 
imum  about  sunrise,  or  at  that  moment  which  is 
at  the  same  time  farthest  from  the  period  of  the 
maximum  of  the  heat  of  the  preceding  day. 
May  not  these  sounds  of  an  organ  then,  which 
are  heard  when  a  person  sleeps  upon  the  rock^ 
his  ear  in  contact  with  the  stone,  be  the  effect 
of  a  current  of  air,  that  issues  out  through  the 
crevices  ?  Does  not  the  impulse  of  the  air  against 
the  elastic  spangles  of  mica,  thp.t  intercept  the 
crevices,  contribute  to  modify  the  sounds  ?  May 
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we  not  admit,  that  the  ancient  inhabitants  of 
Egypt,  in  passing  incessantly  up  and  down  the 
Nile,  had  made  the  same  observation  on  some 
rock  of  the  Thebaid ;  and  that  the  music  of  the 
rocks  there  led  to  the  jugglery  of  the  priests  in 
the  statue  of  Menmon  t  Perhaps^  when  ^'  the 
rosy-fingered  Aurora  rendered  her  son,  the  glo- 
rious Memnon,  vocal  V  the  voice  was  that  of  a 
man  hidden  beneath  the  pedestal  of  the  statue ; 
but  the  observation  of  thenatives  oflhe  Oroonoko, 
which  we  relate,  seems  to  explain  in  a  natural 
manner  what  gave  rise  to  the  Egyptian  belief  of 
a  stone,  that  poured  forth  sounds  at  sunrise. 

Almost  at  the  same  period,  at  which  I  com- 
municated these  conjectures  to  some  of  the 
learned  of  Europe,  three  French  travellers, 
Messrs.  Jomard,  Jollois,  and  Devilliers,  were 
led  to  analogous  ideas.  They  heard  at  sunrise, 
in  a  monument  of  granite  placed  at  the  centre 
of  the  spot  on  which  the  palace  of  Kamak  stands, 
a  noise  resembling  that  of  a  string  breaking. 
Now  this  comparison  is  precisely  that,  which  the 
ancients  employed  in  speaking  of  the  voice  of 
Memnon.  The  French  travellers  thought  like 
me,  that  the  passage  of  rarified  air  through  the 


*  These  are  the  words  of  an  inscription^  which  attests, 
that  sounds  were  heard  on  the  13th  of  the  month  Pachon,  id 
the  tenth  year  of  the  reign  of  Antoninus.  See  Mon,  di 
VEgypie  ancienne,  vol.  ii,  pi  xxii,  fig.  6. 
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fissures  of  a  sonorous  stone  might  have  suggested 
to  the  Egyptian  priests,  to  invent  the  juggleries 
of  the  Memnonium  *. 

April  the  12th.  We  set  off  at  four  in  the 
morning.  The  missionary  foresaw,  that  we 
should  have  great  difficulty  in  passing  the  rapids 
and  the  mouth  of  the  Meta.  The  Indians  rowed 
twelve  hours  and  a  half  without  intermission. 
During  this  time,  they  took  no  other  nourish- 
ment than  cassava  and  plantains.  When  we 
consider  the  difficulty  of  overcoming  the  impe- 
tuosity  of  the  current,  and  of  passing  the  cata- 
racts ;  when  we  reflect  on  the  constant  employ- 
ment of  the  muscular  powers,  during  a  naviga- 
tion of  two  months ;  we  are  equally  surprised  at 
the  constitutional  vigour  and  the  abstinence  of 
the  Indians  of  the  Oroonoko  and  the  Amazon. 
Amylaceous  and  saccharine  substances,  some- 
times  fish  and  the  fat  of  turtles*  eggs,  supply  the 
place  of  food  drawn  from  the  first  two  classes -f* 
of  the  animal  kingdom,  those  of  quadrupeds 
and  birds. 

We  found  the  bed  of  the  river,  to  the  length 
of  six  hundred  toises,  full  of  granitic  rocks. 
Here  is  what  is  called  the  Raudal  de  Cariven  j;. 
We  passed  through  channels  that  were  not  five 

*  lb.  Tol.  i,  p.  103  aod  S34. 
*f  Animals  witli  red  and  warm  blood. 
.    X  Or  Cariveni,' 
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the  horizon  solitary  pakn-trees,  backed  by  the 
sky,  and  crowning  the  tops  of  the  mountains. 

We  passed  two  hours  on  a  large  rock,  stand- 
ing in  the  middle  of  the  Oroonoko,  and  called 
the  Stone  of  Patience^j  because  the  canoes,  in 
going  up/are  sometimes  detained  there  twodays, 
toextricate themselves  from  the  whirlpocd caused 
by  this  rock.  I  succeeded  in  fixing  my  instru- 
ments on  it.  Altitudes  of  the  Sun  gave  me 
70^4'26^f  for  the  longitude  of  the  mouth  of 
tbeMeta.  This  cbronometric  observation  proves, 
that  in  this  point  the  map  of  South  America  by 
dAnviUeisalmostexemptfromerrorinlongitude, 
while  the  error  in  latitude  is  a  i^ole  degree. 

The  Rio  Met^  which  traverses  the  vast  plains 
of  Casanare,  and  which  is  navigable  as  far  as 
the  foot  of  the  Andes  of  New  Grenada,  will  one 
day  be  of  great  political  importance  to  the  inha- 
bitants of  Guyana  and  Venezuela.  From  the 
Golfo  Tristo  and  the  Mouth  of  the  Dragon  a 
small  fleet  may  go  up  the  Oroonoko  and  the 

•  Piedra  de  la  Paciencia, 

f  See  my  Obs.  Asir.,  vol.  i,  p.  222.  Father  Canliny  speak- 
ing of  the  observations  made  on  the  expeditioo  of  Iturrisga 
and  Solano^  in  1756,  says  expressly^  that  the  latitude  of  the 
mouth  of  the  Meta  is  6°  2(/.  {Hist.  Corogrqfica,  p.  70); 
yet  in  the  maps  oonstructed  according  to  these  name  obserra- 
tions,  those  of  Surrille  and  La  Cruz,  we  find  the  mouth  of 
the  MeU  in  S""  1'  and  6^  W.  Gumilla  thought  it  io 
1^5^';  Gili,  in  4«  20', 
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Meta  to  within  fifteen  or  twenty  leases  of  Santa 
Fe  de  Bogota.  The  flonr  of  New  Grenada  may 
be  conveyed  down  the  same  way.  The  M  eta  is 
like  a  canal  of  communication  between  countricxs 
placed  in  the  same  latitude,  but  differing  in  their 
productions  as  much  as  France  and  Senegal. 
This  circumstance  gives  importance  to  the  exact 
knowledge  of  the  sources  of  a  river  so  badly 
laid  down  in  our  maps.  The  Meta  takes  it*s 
origin  from  the.  union  of  two  rivers,  that  descend 
from  the  Paramoes  of  Chingasa  and  Suma  Paz. 
The  first  is  the  Rio  Negro,  which  lower  down 
receives  the  Pachaquiaro ;  the  second  is  the  Rio 
de  Aguas  Blancas,  or  Umadea.  The  junction 
takes  place  near  the  port  of  Marayal.  There 
are  only  eight  or  teta  leagues  distance  from  the 
Passo  de  la  CabuUa,  where  you  quit  the  Rio 
Negro,  to  the  capital  of  Santa  Fe.  I  noted  these 
curious  facts,  such  as  I  had  collected  them  from 
ocular  witnesses,  in  the  first  edition  of  my  map 
of  the  Rio  Meta.  The  narrative  of  the  voyage 
of  the  canon  Don  Josef  Cortes  Madariaga  has 
not  only  confirmed  all  I  had  marked  in  my  first 
sketches  of  the  sources  of  the  Meta,  but  has  fur- 
niiAed  me  with  some  valuable  materials  for 
completing  my  labours.  From  the  villages  of 
Xiramena  and  Cabullaro  to  those  of  Guanapalo 
and  Santa  Rossdia  de  Cabapuna,  a  distance  of 
sixty  leagues,  the  banks  of  the  Meta  are  more 
inhabited  than  those  of  the  Oroonoko.    We  find 
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in  this  space  finirteea  Cbristian  settlementSy  fa 
part  very  populaus;  bat  from  the  mfrnths  of  the 
rivers  Vaxtto  and  Caaanare,  for  a  space  of  more 
than  fifty  leagues,  the  Meta  is  infested  by  the 
Guahiboes  *^  who  are  savages. 

The  navigation  of  this  river  was  much  mare 
active  in  the  time  of  the  Jesuits,  and  particulariy 
during  the  expedition  of  Iturriaga,  in  1756,  tfasD 
it  is  at  present.  Missionaries  of  the  snme  order 
then  governed  the  banks  of  the-  Meta  and  of  the 
Orocmoko.  The  villages  of  Macuoo,  Znrimena, 
and  Casimena,  were  founded  by  the  Jesnits,  as 
well  as  those  of  Umana,  EncaramBday  and 
Carichana. 

These  fathers  had  concdved  the  project  of 
forming  a  series  of  missions  from  the  junction  of 
the  Casanare  with  the  Meta  to  that  of  the  Meta 
with  the  Oroonoko.  A  narrow  zone  of  culti- 
vated land  would  have  crossed  the  vast  steppes^ 
that  separate  the  forests  of  Guyana  from  the 
Andes  of  New  Grenada. 

At  the  period  of  the  harvest  of  turtles'  eggs, 
not  only  the  flour  of  Santa  Fe  descended  the 
river,  but  the  salt  of  Chita  -f^,  the  cotton  cloth 
of  San  Gil^  and  the  printed  counterpanes  of 
Socorro.    To  give  some  security  to  the  little 

*  I  find  the  word  written  Guajihot,  Guahivo$,  and  Guagusot, 
They  call  themselves  Gua-itxi. 

t  To  the  East  of  Labranza  Grande,  and  the  North-West 
of  Pore,  now  the  capital  of  the  province  of  Caiaoare. 
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traders,  who  devoted  themselves  to  this  inland 
eommerce,  attacks  were  made  from  time  to  time^ 
£rom  the  CoitiUo  or  ftet  of  Carichana,  on  the 
Guahiboesw '        - 

The  same  mseans,  that  fovonred  the  sale  of  the 
produjetions  of  New  Grenada.,  having  served  to 
Introduce  a  contraband  trade  wx  the  coasts  of 
Gnyana,  die  inerchants  of  Carthagena  have  in. 
duced  the  govemmeni^  to  pat  heavjrshackles  on 
the  freedom  of  commerce  oh  the  Meta.  The 
sameifpirit  of  monopoly  haaiishut  np- the  Meta^ 
the  Aio':  Atnwto,  ^  and  the  nrer  of  Amaswns. 
Strapge  policy  that,  which  telujhes  mother^HMiun^ 
tries  to  leave  thos^  regions  uncultivat^;  where 
nature  has  deposited  ail  the  germes  pf  fertility ! 
The  wild  Indians  have  everywhere  availed  tbem^ 
aehres  gf  this  want  of  population.  Thcgr  have 
drawn  near  the  ji^iveri,  they  molest  the  passen- 
gers, and  attempt  to  leccmquioi*  what  they  have 
lost  for  spr;naany  elges.  r  in  order  to  hold  the 
Gnahihoes  in  ati^e>  the  Capmihin  raiisfsionaiies, 
who  Sttooeedbd  tfae  Jesuits  in  the  -government  of 
the  missions  of.thd  Ckooaoho^  formed  the  pro^ 
jeot  of  •founding>acity  al>  'the!tnouth  of  the  Meta^ 
bnder  the  name  of  t&k  fTUlet  de  San  Carlos.  In- 
dolence^akid!  the  dhead  of  tertian  levers,  have 
pi!eventedthe  execution  of  this  project;  and  all 
that  has  fiver  exidltld  of  the  ci  t  y  of  San  Carlos, 
is  a:  Qoat  of  arms  painted  on  fine  parchment, . 
with  an  enormous  cross  erected  on  the  bank  of 
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the  Meta.  The  Guahiboes^  who  it  is  said  are 
some  thousands  in  number^  are  become,  so  inso^ 
lent^  that^  at  the  time  of  our  passage  by  Cari- 
chana,  they  sent  word  to  the  missionary^  that 
they  would  come  on  rafts,  and  bum  his  village. 
These  rafts  {vcUzm),  which  we  had  an  opportu^ 
nity  of  seeing,  are  scarcely  three  feet.broad^  and 
twelve  feet  long.  They  carry  only  two  or  three 
Indians;  but  fifteen  or  sixteen  of  these  rafte 
are  fastened  to  each  other  with  the  stems  of  the 
pauUinia,  the  dolichos,  andother.  creeping  plants. 
It  is  difficult  to  conceive  how  these  small  craft 
remain  tied  together  in  passing  the  rapids. 
Many  fugitives  from  the  villages  of  the  Casanare 
and  the  Apure  have  joined  the  Guahiboes,  and 
taught  them  the  practice  of  eating  beef,  and  pro- 
curing hides.  The  farms  of  San  Vicente,  Rubio, 
and  San  Antonio,  have  lost  great  numbers  of 
their  homed  cattle  by  the  incursions  of  the  In- 
dians. They  also  prevent  travellers,  as  far  as 
the  junction  of  the  Casanare,  from  sleeping  on 
the  shore  in  going  up  the  Meta.  It  often  hap- 
pens while  the  waters  are  low,  that  the  little 
traders  of  New  Grenada,  some  of  whom  still 
visit  the  encampment  of  Pararuma,  are  killed 
by  the  poisoned  arrows  of  the  Guahiboes. 

From  the  mouth  of  the  Meta  the  Oroonoko 
ajppeared  to  us  to  be  frdi^  from  shoals  and 
rocks.  We  navigated  in  a  channel  five  hundred 
toises  broad.    The  Indians  remained  rowing  in 
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the  boat,  without  towii^  of  pushiiig  it  forward 
with  their  arms,  and  wearying  us  with  their 
6avage  cries.  We  passed  the  Cams  of  Uita  and 
Endava  on  the  West.  It  was  night  when  we 
reached  the.  Raudal  de  Tabaje  *.  The: Indians 
would  not  hazard  passing  the  cataract ;  and  we 
slept  on  a  very  incommodious  spot,  on  the  shelf 
of  a  rock,  with  a  slope  of  more  than  eighteen 
degrees,  and  of  which  the  crevices  sheltered  a 
swarm  of  bats.  We  heard  the  cries  of  the  jaguar 
very  near  us  during  the  whole  night.  They 
were  answered  by  our  great  dog  in  lengthened 
howlings.  I  waited  the  appearance  of  the  stars 
in  vain ;  the  dcy  was  of  a  tremendous  blackness ; 
and  the  hoarse  sounds  of  the  cascades  of  the 
Oroonoko  contrasted  with  the  noise  of  the  thun- 
der, that  was  rolling  at  a  distance  toward  the 
forest. 

April  the  13th.  Early  in  the  morning  we 
passed  ttie  Rapids  of  Tabaje^  the  limit  of  Father 
Oumilla's  voyage  ^f**,  and  again  disembarked^ 
Father  ZesL,  who  accompanied  us,  desired  to  per- 
forin  mass  in  the  new  mission  of  San  Borja,  es* 
tablished  two  years  before^  We  there  found  six 
faooaes  inhabited  by  uncatechised  Guahiboes. 

« 

0 

*  Tawye.  00  doubt  Aiavqje, 

\  Orenoque  illustr^  (^jreoch  translation)^  vol.  i^  p.  40  and 
^7.  Yet  Gtimilla  affirms,  p.  UO,  that  he  navigated  the  Ga«^ 
viare.  He  places  the  Raudal  de  Tahoje  in  lat.  I*  4\  an  ertor 
of  60  10'. 


# 
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Oroonoko  retained  it*8  habitual  temperature  d 
27.70  *  rpi^^  torment  of  the  moschettoes  aug- 
mented severely^  notwithstanding  the  decrease 
of  the  heat.  We  had  never  suffered  so  much 
from  them  as  at  San  Boija.  We  could  neither 
speak  nor  uncover  the  fistce,  without  the  moadi 
and  nose  being  filled  with  insects.  We  were 
surprised  not  to  find  the  thermometer  at  35^  or 
36^ ;  the  extreme  irritation  of  the  skin  made  as 
believe,  that  the  air  was  scorching.  We  passed 
the  night  on  the  beach  of  Guaripo  -f*.  The  fear 
of  the  little  caribe  fish  prevented  us  from  bath- 
ing. The  crocodiles  we  had  met  with  this  day 
were  all  of  an  extraordinary  size,  from  twenty- 
two  to  twenty-four  feet. 

April  the  14th.  Our  sufferings  from  the  zan 
cudoes  made  us  depart  at  five  o'clock  in  the 
morning.  There  are  fewer  insects  in  the  strata 
of  air  that  repose  immediately  on  the  river,  than 
near  the  edge  of  the  forests.  We  stopped  to 
breakfast  at  the  island  of  Guachaco ;}:,  where  the 
granite  is  immediately  covei-ed  by  a  formation 
of  sandstone,  or  agglomerate.  This  sandstone 
contains  fragments  of  quartz,  and  even  of  feld- 

•  22-2^  R. 

f  Height  of  the  barometer^  at  6^  in  the  evening,  335-6 
lines :  cent,  therm.,  25.3o.  The  little  irregularities  of  the 
horary  variations  render  the  infiuence  of  the  slope  of  the  river 
on  the  height  of  the  barometer  scarcely  perceptible. 

X  Or  Vachaco, 
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spar,  cemented  by  indurated  clay.  It  exhibits 
little  veins  of  brown  iron  ore,  which  separate  in 
laminse,  or  plates,  of  one  line  in  thickness.  We 
had  already  found  these  plates  on  the  shores 
between  Encaramada  and  Baraguan,  where  the 
missionaries  had  sometimes  taken  them  for  an 
ore  of  gold,  and  sometimes  for  tin.  It  is  pro- 
bable, that  this  secondary  formation  occupied 
formerly  a  larger  space.  Having  passed  the 
mouth  of  the  Rio  Parueni,  beyond  which  the 
Maco  Indians  dwell,  we  spent  the  night  on  the 
island  of  Panumana.  I  could  with  difficulty 
take  the  altitudes  of  Canopus,  in  order  to  fix  the 
longitude*. of  the  point,  near  which  the  river 
suddenly  turns  toward  the  West.  The  island  of 
Panumana  is  rich  in  plants.  We  there  again 
found  those  shelves  of  bare  rock,  those  tufts  of 
melastomas,  those  thickets  of  small  shrubs,  the 
blended  scenery  of  which  had  charmed  us  in 
the  plains  of  Carichana.  The  mountains  of  the 
Great  Cataracts  bounded  the  horizon  toward  the 
South-East.  In  proportion  as  we  advancd,  we 
perceived  that  the  shores  of  the  Oroonoko  exhi- 
bited a  more  imposing  and  picturesque  aspect. 

*  Long,  70*  B'  89';  admitting,  according  to  the  itinerary 
distances,  the  latitude  of  the  island  to  be  6*  41^. 

.1 
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